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9

i
•

>

SA200002
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î ^̂ ^̂ FV̂ fV-'Xyi1;̂
'ffif£&$3P*k*f&-ffi$Kty&

lilS?
20.3

te:̂*:':̂1-1IjiLlig;-

;:|H5jiBi
13.6

iililii1'!*

l̂ ggŝ ia
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âint
21.4

! F.GSS

' 326

Project OLIN MORGANTOWN Location West Virginia

Area Notes Large black charcoal pieces.
Date April 1996 GRADATION CURVES 1



u.

100

90

SO

I70

i
060

H

H5°

a. 40

30

20

10

0

S. STANOASO SIEVE OPENING' IN INCHES

3/4 3/8
6 43 21.5 1 1/2 A
1 !

i

1
1

f

i i i i
3 4

f

u.

6
T

S. STAND Aft]

810 14162

PHI

3 S

0 .

t

IEVf NUMBER* HYDOOH£TEfl

SO 40 SO 70100140200

- fĉ 1
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33.9

ŵii Pic?iii I.&J

iiia<
ISA

4*
Location West Virginia

Notes Large charcoal pieces.
GRADATION CURVES



•

•
1

1

u.

10

1 90

80

1-

M
111
3

0 60
IT
UJ
Z
M

*--
Zuu
fX

30

20

1
10

0

S- STANDARD 'SIEVE

6 4 3

1

OPemkG ,t.« IMCHES U.S.. STANDARD SIEVE NUMBERS HYDRCM£TER

3 / 4 3 / 3 ; ;
' 2"1..5 ± . V2 3 > 6 ,810 1416 20 30 40 _50 70 10QU020Q'

'4
I

!\
! ̂

— •"-

log i

GOBIIT FS
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|̂c5Ĵ;|̂ntifirâ|iJ|
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|iccimê Ide:iti5cMdo:|;;|
LA300002
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S. S.TAUOARO SIEVE OPENING [M IMCHES j U.S. STAUOARD SIEVE NUMBERS HYDRWETER ' '
3/4 3/8

6 4 ,3 2 1.5 1 1/2 146 810 141620 30 40 50 70100140200
i f 1 Ni , ,

•

1

I

•̂

¥•

\

-i

i

\ 1

^ ^<^

1

*

1 1

B̂̂ ^̂ ,̂
'

•

1QO 1U 0.1

GRAIN SIZE IN MILLIMETERS

COBBLES
GRAVEL

coarse - fine
SAND

coarse mediunx One

l̂ â̂ ô̂ â̂ ^
9

i•

f

LA31406D

gtî |̂îtifiii||3i|j|§
LA31406D

AR3029I7

m
Silt; trace fine gravel and fine, medium.
and coarse sand.

*

6.30
¥$&,'?&v.'& *?&$&$&•m

Project OLIN MORGANTOWN
Area
Date April 1996

o.oi , o.aoi

SILT OR CLAY

29.5
KB

43
t$

flllf

ŝ
13 J)

W ii£:ii!j*Mti£ii Bs*l̂ ;

SLL

Location West Virginia
Notes

GRADATION CURVES
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90
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|TO
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E60
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"•50

540

30

20

10

0

S. STAWARO SIEVE OPEHIHS IU INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER 1
3/4 3/8

6 4 3 21.5 1 1/2 346 810'141620 3040 50 70100140200
i 1 j J VVt̂1

J I

V
'»

1

S

1 1 1

s,K— ̂.-v

I

,̂s

1

,

^

1 1

v~
*\

100 10 0

QRAIN SIZE IN MILLIMETERS

COBBLES GRAVEL
coarse fine

SAND
coarse medium fine

Specimen Idc-atHotidnĉ
9 LA340GW

p̂̂ ynTT̂ ff n Tffgnf Tnf*arvtfH':̂ _

• LA34QGG4

AR3029I8

;;̂ ^̂ ^̂ ^̂ î̂ «fi(iat»b̂ l̂iĝ ^̂ P̂ ^
Fine to Coarse SAND; some silt and fine
gravel.

*

;lp0DOGiHU
19.10 QM

IBIŜ ::i::::::-:'S::':-*iiii-il

Project OUN MORGANTOWN
Area
Date April 1996

:•

U.Ol

••̂K.

*

i>
0.001

• SILTORCLAY

MM
16.5

26A
it

wm

f£*xd
39J

1 !!;»ttl&cii

||̂I3̂

f|pt

î €̂
33J

f

J*
Location West Virginia

Notes Black charcoal pieces.
GRADATION CURVES
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90
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STOa
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a
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B40

30

20

10

0

S. STAHOARD SIEVE OPEHIHG IH INCHES i U.S. STAMOARO SIEVE NUMBERS HYDROMETER

3/4 3/8
6 43 2 1.5 1 1/2 i 4_ 6 . 810 141620 30 40 50 70100140200
I ! 1 ''I 'f

,

1 r r •t̂ -H-,• •h•JL i
-•=

1 1

-̂,

1

•

-

100 10 U.

: QRAIN SIZE IN MILLIMETERS

COBBLES
GRAVEL

coarse..__
»

i
•

-«
LA370305

|̂ i$Pf$Ŝ i£$iii
LA370305

AR3029I9

fine
SAND

coarse medium j . fine

CLAY; trace. line, medium, and coarse
sand and fine qravel. Low plasticity.

630
IP

Project OUN MORGANTOWN
Area
Date April 199fi

0.01 0.001

SILT OR CLAY

i&fe
23.7

iŴ ii
0.2

1J$™'

m??

jSani
M

iPil

91A

Location West Virginia
Notes

GRADATION CURVES \
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i70
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O&O
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$40

30

20

10
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—— - —————————————————————————————— 1
S. STANDARD SIEVE OPENING IH IHCHES j U.S. STANDARD SIEVE NUMBERS HYDROMETER 1

3/4 3/8 1
& 4 3 2 US 1 1/3 346 81014162030405070100140200 j
* ?

TOO

COB!3T F<; -

, \
1

t

i

%,—— m*.*

1 I

qp;-

1

s•ni

I I

"\
^

i

---

i

*

i

*\.

~ f a
GRAIN SIZE IN MILLIMETERS

GRAVEL
coarse Snc

SAND
coarse medium fine

Spccunco IdentiScatkm-
9 LA3SG304

Spedmcnlrfrntff?p̂ *v?T
• LA380304

4R3Q292Q

ESS •̂ sŝ -̂'isSSŜ Ŝ MSŜ S;
•S&- r̂̂ â ^̂ f̂e

SK«*W»*Ŝ *>>>>W-MWK>>m

î §̂̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂R
SILT; some coarse gravel; little medium
sand; trace fine and coarse sand and fine
gravei*

£l%S$38̂ il
3730

/̂ PinnN̂ Nv̂< •:• JJIWWwif .
f,'.',;v.' •- .\.\*VtVf?£\4.

OJ6
filliB

Project OUN MORGANTOWN

Area
Date April 1996

I

j
-

•̂•K̂ Hĥ  . •

0.04

• -V »K»fc»

ÎHl

ii- —

*

*

1
1

j

i

t

'

0.001

SE-TORCLAY ,

i$d&* 1̂
30.8

H8I

26J
11

111

ili
2&1

§"•" &SBtt

iiiPm

;;;£i

W8
47-4

a9-
Location Wot Virginia
Notes Large pieces of charcoaL

GRADATION CURVES



•

•

u

ioo

90
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3
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a
Ul
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"•50

1

' 30

'
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0

S. S1MTOKRO SIEVE OPEM1HG 1H IHCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER

3/4 3/8
6 4 3 21.5 1 1/2 3^ 4 6 810 U162Q 30 40 SO 70 100140200
1 !

•

f 1 . , . ,

—
!

"rU..Jl l II

-1

.

^
I

-•-

I t

"•-

TOO 10 1 0.

GRAIN SIZS IN MILLIMETERS

COBBLES
GRAVEL

coarse fine
SAND

coarse medium fine

Igeciiieô aentifiĉ iig
•

•

LA380506

|cameK£̂ ntificB̂ Qnli
LA380506

flH30292l

£lisiificatibn.
CLAY; trace fine, medium, and coarse sand
and fine qravel.

6.30

îî ^̂ itS.'ji*-̂ ^
:S-!;:Sx3#E*fll»$¥f!|5p IpllioJE!!•

Project OtIN MORGANTOWN
Area
Date April 1996

•

0 01 0.001

SECTOR CLAY

i &
!$"?;fSS?S:

35.4
Bli:

Û £iiivcl:
13

4lî

#&pt;:
Si?,*!**'

85

IHBii

î $$K

SP̂ -

||p̂|
89.8

Location West Virginia
Notes

GRADATION CURVES
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S. STAMDA80 SIEVE OPEHIWG 1)1 IHCHES U.S. STANDARD SIEVE NUMBERS HYOROMETEX ]
3/4 3/8

6 4 3 21.5 1 1/2 JL * 6 31014162030405070100140200

•

\ i 1 t t i 1

COBBLES

Specimen HcntlGcatia
9

5
•

'I
1ii

1

\

1 1 1

hî.
'••:

k

1

vĵ

1

*v

1 1

x

*x, i-

I

1
0.

GRAIN SIZE IN MILLIMETERS
GRAVEL

coarse | fine

HE,— •*

LA410204

tiftamen.'ffeirfJfiMTwift :":':
"

LA41Q204

SR3Q2922

SAND
coarse medium

"̂ Slfieafcxoir/i;.|.--, .;.;,,. .-, tv ,.,.,,.,,• .,:.

fine

Fine to Coarse Sandy SILT; little fine gravel.

D̂lQOSî
630 0.45

•

Project OUN MORGANTOWN
Area
Date April 1996

;-U
?*•*

U.Ol

• • " 'in"

—

1

>

>
o.ooi

SE.TORCLAY

MJ
30
im

^̂ S
14J

11

M̂ ti

zSiau
4L5

.̂: SI:
Ti: <'flilt i SS»•i ŝ lptfp1*!&#

iHffiMl

IP*

;%Ctay
44J

V
Location West Virginia
Notes Black charcoal piece*.
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S. STANDARD SIEVE OPEJ4IJJG IM INCHES j U.S. STANDARD SIEVE NUMBERS HrOKQKETEK

3/4 3/8
6 4 3 2 1.5 1 1/2 3^ 4 6 810 141620 30 40 50 7Q100140200
t ; 1 I M , .

i

11
\
|1
I

1

\

1 1 1 i

M
[\
\
'5:ff

100 10 1

GRAIN SIZE IN

COBBLES
GRAVEL

coarse fine

\ \

^

i\

1

^

t t

X
* •

0.1

MILLIMETERS
SAND

coarse mcdiura fine

0.01 0.

SILT OR CLAY

|̂c|m̂le!̂ca|iaai||
9

£'e

•

1

LA420408

tjcciirt (j'n1''' Inf'-iif f" *iR v̂  p&̂ &s
LA420408

———————

flR302923"

Fine to Coarse SAND; little silt and fine
gravel.
Pan has noticible black blotches stuck to it.
Heavy sheen and odor.

630 128 029}

Project OUN MORGANTOWN
Area
Date April 1996

'̂ItPf
33.9

•ii

j|$$$|$t
14 3 .

SSKft/̂

lit

&Sanc
673

4oi

W&Mi. '̂Ĉ'i

$$$8&yy
172

1

l
Location West Virginia |
Notes |

GRADATION CURVES 1
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S. STAUOARD SIEVE OPEHIMS IK IKCHESj U.S. STANDARD SIEVE HUHSERS HYDROMETER !
3/4 3/8 1

6 4 3 21.5 1 1/2 i. 4 6 31014162030405070100140200 3
1 ; j 1 1 t 1

100 1U

COBBLES

ft--HKU-.

•

'• V̂ 1-̂ 1
1— .

0

GRAIN SIZE IN MILLIMETERS
GRAVEL

coarse fine
SAND

coarse medium fine

Specimen fdetttificat&BcpjC
» LA43060S

Spcdmcn Idfntificadcô
• LA430608

M30292.,

SftT/CLAY; trace fine, medium, and
• coarse sand and fine gravel.

&30
W$Hii?̂ SSwSf|ls-S'Ml

Project OUN MORGANTOWN
Area
Date April 1996

o-.ln

«

4

/

>
0.001

SILT OR CLAY

^MM
26.2
mi

ip&̂ iî :
OJ

11yK&ii,

3J
imp

î&jiE'iiiSfrf:SSS"C»*'

teis«*fS!f!

MO«;

IW?8»
95.4

• V
Location West Virginia
Notes

GRADATION CURVES
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1
E50
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10

0

S. STAKOARD SIEVE OPENING IN IHCHES U.S. STANDARD SIEVE NUMBERS HYD8CME7EB

3/4 3/8
6 4 3 21.5 1 1/2 3 i 6 31p U16 20 30 40 50 70 100UQ 200

I 1 M M 1 ! 1

~|

T »i -̂ -t-

•

1UO 10 0.1

GRAIN SIZE IN MILLIMETERS

COBBLES
GRAVEL

coarse fine
SAND

coarse medium fine

:|̂cir̂i:IîtîS;pli||
•

§
•

LA440408

||piaêd̂&|jri||
LA440408

fl R 3 0 29 25

CLAY; trace medium, and coarse sand.

•

4.15
îmiii iliiffllK

i

0 01

•

C1.001

SILT OR CLAY

30.7

•inmii
out

$%$S$$i
LI

i§

item

M@A
9&9

Project OLIN MORGANTOWN Location West Virginia
Area Notes Highly plastic.
Date April 1996 GRADATION CURVES
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3/4 3/3
6 4 3 2 1.5 f 1/2 3 4 6 810 141620 30 40 50 70100140200 I
i ! f 1 \
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\
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——— 1
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. .i

i

,,-.
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J

\
A - i

1 1

•

i._ _.-̂.\:
•

i

„.
's i

I

IC

i

^

1 1

:
'

4̂̂  1

1 0 0 1 1 0 .

GRAIN 3IZS IN MZU-XMCTSRS

COBBLES GRAVEL
coarse fine

SAND
coarse medium fine

HWI>

0.01

<•

J
f

r̂ooi

SILT OR CLAY

SpcdmcnldcntiScaGoa .-.
•

S

LA440812

p̂ n̂ î n TdgntrSrBfffHt
LA440SU

' AR302926

CQ*T** to Fine Sandy Fine GRAVEL;
little silt.

.
;-;ttnaaSi|

i9ao
ll̂ Ĵ S

5.7S 133Q

X§
24.6

>;;";Uii-'''̂
•̂! :':""'. -fr

n̂ i
44J

1̂

llfpt

Ŝ ft:

4L4

î l

l*s

tiC&Z

JifH;!;

pQK

i#o%
144

^̂ •̂ B*1^t
Project OLIN MORGANTOWN Location West VIrtfni*
Area Notes
Date April 1996 GRADATION CURVES
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S, STAUfiA&O SIEVE OPEUtUG tit IHCHES U.S. STAMOAAO SIEVE NUMBERS HYDRCHETE8
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6 4 3 21.S 1 1/2 3 i 6 810141620 3040 50 70100140200
I i i f

1UO

COBBLES

IU

I '

1

1 '" t- C i
*:

i i

•*̂ .

-

i

.
u.

GRAIN SIZE IN MILLIMETERS

GRAVEL
coarse. fine

SAND
coarse) medium fine

:Spcciraea:Tdcntificatioa;:y:i:;;;
»

»

>•
T-

LA460910

pccimenldentlScaHflii:;!;:;;!
LA460910

1R302927"

CLAY; trace fine, medium, and coarse sand.
Moderately plastic.

*

4.7S

Project

îilPli(Mil111

OUN MORGANTOWN

Area
Date April 1996

U.Ul 0.

SILT OR CLAY

îSi
26.3

î iiMI
0.0

m

liJ'W

Me
103

4

•

i

D01

'&%{&&$&f'&Xrmft;

,-5'S fe{B jif̂ NMltS S;:

IP̂

i$&$ti
89.7

Location West Virginia
Notes

GRADATION CURVES
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S. STAUOASO SIEVE OPDtlUG III IWCHES| U.S. STANDARD SIEVE NUMBERS • HYDROMETER

3/4 3/5 . v
6 4 3 21.5 1 1/2 i.4. 6.310141620 3040 50 70100140200
1 i t

TOO 1U

COBBLES

1 r r-ŵ »:s
H J

-+.
1 1
^̂

u.
GRAIN SIZE IN MILLIMETERS

GRAVEL
coarse. fine

SAND
coarse medium fine

Spcctnieo f denttScadoliiÊ
• LA470002

Specimen Tdfthf fflt̂ furnS
* LA470002

3R3Q2928

^̂ ®̂

CLAY; trace fine, medium, and coarse
sand and fine gravel. Moderately plastic.
With organic*.

:̂:,03̂ v̂
630

|f|;!J6ggI!iiiWIKi(lilil•i

Project OUN MORGANTOWN
Area

Dttc April 1996

0.01

" ~ —

Î̂ H•-5S

*

i

•
O.OOf

SILT OR CLAY

Îpsi
27.9

Ŝ*:̂-*:.':
j&lfiBfjffffi

1p0rl̂ li:
(L3

f?

1!®

*̂ Khii£rl

10*

_£•' ĵ fej
î î ¥??

>t&;** l̂iiP' t;.Qj

f liHSHf i^b
S&9

J*-
Location West Virginia
Notes Small amount of organic*.

GRADATION CURVES
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6 4 3 2 1.5 1 1/2 i 4 6 , 810 141620 30 40 SO 70100140200
1
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! I M M

1UU 10

COBBLES

M-»i
1

\

•| I'

4IN
t

f...
1

-

1

*̂

1 1

"̂

0.

GRAIN SIZE IN MILLIMETERS
GRAVEL

coarse fine
SAND

coarse medium ^ fine

|3ecimeaiUentifiatimi:fl|
LA480203

|igamâ nt̂ ^̂ Pg!
LA480203

-̂•tt-**»̂ ^̂ «̂BI

•

AR3Q2929 ̂

•

SILT/CLAY; trace fine, medium, and coarse
sand -and fine gravel. Moderately plastic.

*

£$:5S8W'«iiî ;:£M£itellPlpsp
630

'$&W$f$$il̂ l?3?SS?•

Project OUN MORGANTOWN
Area
Date April 1996

0.01 0.001

SILT OR CLAY

32.3
lilt

ipmn
7̂

IIW

ll̂ iic
243

ifiWifil$i

l̂ Sl
673

•

Location West Virginia
Notes

GRADATION CURVES
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U.S. STAMDASD SIEVE CPEHIXG IK IHCHES U.S. STANDARD SIEVE NUMBERS

3/4 3/8
«„ 6 4 3 2 t.5 1 1/2 346 810 141620 30 40 50 70100140200

oo

SO

i70
Mg
D60-

M

"•in

§40

30-

20

10

0

1 1 1 1
*\
* ,

s-

10Q 1

COB!?TF*I -

Sf̂ dmcQ Idcntificatim:::
» LA490002

SjjcdmemJcleatificadeat.
1 LA490002

SR3Q293C

GRAVEL
come fine

[ ! 1

\
!
i

1

N

I 1

L ———

\

\ ,
^

l

0.

ORAIN SIZS IN MILLIMCTCRS
SAND

coarse medium fine

SILT; little medium sand and fine gravel;
trace fine and coarse sand and coarse
grave!.

•̂•;î WSiil
2&4Q 033

!W$>3liil

Project OLIN MORGANTOWN

Area
Date April 1996

HYOaOKETE*

'

U.V1

1

1

•

>
0.001

SDJTOR'CIAY
|wi@B

38.3

•*•

16.7
3ro

S®

30.7

ins &

52̂

^̂ MŴ P̂ P̂ ^l*
Location West Virginia

Notes
GRADATION CURVES
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6
T
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310 14162

[Tl
0 S

0 .i
I EVE UJM8EBS HYDROMETER

10 40 50 70100140200
—4~ -i I t

h— • .

1UU 10 U.

GRAIN SIZE IN MILLIMETERS

COBBLES
GRAVEL

coarse fine
SAND

coarse medium I fin̂

î Spcln&I&eti&cjfeilt
•

ISi
LA490204

(̂̂ eilcllitî SiiS
LA490204* -"

111 ' •'•'
3R30293I

SILT; trace fine, medium, and coarse sand
and fine gravel.
Entire sample was ash/ charcoal.

*

630
isilliit

1 '™^

U.Q1 0.001

SILTORCLAY

> !;¥wJ!-iS:i:->*;;-'''-K

26.4
us

*l8$mi!ei
oa

p^

lip

fvsm
3.7

IŴ i

' 9i
llHElaft
a

Project OLIN MORGANTOWN Location West Virginia
Area Notes
Date April 1996 GRADATION CURVES
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QOAIN SIZE IN MILLIMETERS

- com*T KS; — GRAVEL
coarse Snc

SAND
coarse medium fine

Specimen. IdcntiScation
9

S
9

LA500Q04

picdnxealff*nt?ftc*>TrtB-
LA500004

AR302932

Î̂ SfiratitxP̂n'..j-*..1..fl.v.-.:v-y-ii •>:;•:'•:•:•:*!*

0.01

—

-(•

11

>

>
_J

0.001

SD-TORCXAY

ŜglSg

Fine to Coarse SAND; little fine gravel
and silt; trace coarse qravet

3ŝ ;i3lO(̂ i|
37 JO

is?Wi
1.44 0304

Project OLIN MORGANTOWN
Area
Date April 1996

39.3
inw

iHiiii
Z3.4

11

ili£

£ii
623

•%&*$USÊ 5:»Sf̂ '

Ei£ fem«C?niisr̂
(& fti4î ?Wir**̂ ;̂

IIP

13.7

î
H9

Location West Virginia

Notes
GRADATION CURVES
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lî JSSSjinc
6L6

!
039

!£P>
2S£

^MgMiMida^
1L8

Project OUN MORGANTOWN Location West Virginia
Area Notes Black tar like substance.
Date April 1996 GRADATION CURVES



u.

100

90

80

>

hi

"•50

$40

30

20

10

0

S. STAUOARD SIEVE OPEMIHC IN lUCHESt U.S. STAWARO SIEVE NUMBERS HYDROMETER I
3/4 3/8 •

6 4 3 2 1.5 ̂ 1/2 346 810 141620 30 40 SO 70100140200
1 I I TA 1 1

LU
"1

•

1

100 10

COBBJJES

i

--

1

i-L :
?

i

\

1

N

1 1

\ - ,r-
\
S
V1

^

\

^

1 I

*

u.
ORAIN SIZE IN MILLIMETERS

GRAVEL
coarse fine

SAND
coarse medium fine

0.01

m^

1

*

v

>
0.001

SILT OR CLAY
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SfflŜ r̂
630 022

IliiiS•I

Project OUN MORGANTOWN

Area
Date April 1996

0.01

«

4

>

>
•

0.001

SILT OR CLAY

il̂ m
116.1

itii'

;; ̂ Gravel;:
OJ.

ii

IP

'&̂
5&6

1IIPI i|l|̂ 4$&

W:

ifOt
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With organics.

1920 oar; 0.010
filmsMtggsrgr

0.0027

Project OUN MORGANTOWN.
Area
Date April 1996

•TS ;

4

HVDRCHETER i 1

i

\v-
1 ,

u.u

t\
_ — _
\

-<

1
T

N
*
Q.

SILT OR CLAY

Hi
79.1

fc

66
||

H«

T̂v̂ ^̂ r
30.4

r
1 1
J

ioi I

;;Ci|

443 l&Q

t
Location West Virginia |
Notes i

GRADATION CURVES |



u,

100

90

80

§70
H
IU
3 ,

in 60

H
"•50
Z
UI§
£40

20

10

0

Li Li 'i- J_i ' "
3. STANDARD SIEVE OPENING [H IHCHES - U.S. STAKOARDT SIEVE NUMBERS HYDROMETER

3/4 3/3
6 4 3 21.5 1^1/2 346 81014162030405070100140200
I

1QU

COBBLES

I 1 V\
A

10

1

i

1

\

1

\

1 1

_k_.
N

v^ ;

1

^

n

"•.

0.

QRAIN SIZE IH MILLIMETERS

GRAVEL
coarse | fine

9

IS
•-
-

DSM1
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SENT BY'NET CAMfcKiLXjc UIYIMUA. •*- *-
•t

ANALYTICAL REPORT

Report To: MB. Pat Byroes
ABB Environmental, Ine
Corporate Place 123
107 Audubon Road
Wakefiftld, MA. 01880

Project: Olin MTWH Pre-deaigu Soil Sailing

04/04/1996

NET Job Number: 96.01147

National Environmental Testing, Inc,

Cambridge Division
12 Oak Park

Bedford, MA 01730

MwiachuHtts C»niffcat1en
H HA023

AR302986



NET Cambridge Division

ANALYTICAL REPORT

I Report To: Reported By:
I
j Ms. Pat Byrnes National Environmental Ttating
j ASi Environmental, Inc. NET Atlantic, incorporated
f Corporate Place 129 Cambridge DfvUion
j 107 Audubon Bead ' 12 Oak Park
j Wakafield, HA 01 MO Bedford, MA 01730
I

! *..••__-»__.,,..-.-»...___——,-••»———--- —— ».-.-»-•»»--«-•.'..-...«...--......-,-__.-.-,•...._.._.,_.,,,fc»,

Report Date: 04/04/1996 Collected By: ASS NET Job Number:

Project: OHn MTWN Pre-dealan Soil Sampling Shipped Viai Fedax . Client P.O. Mo: WR*794-HO

Job Deacrfpcion: TOC in Soil , Airbill Mo: KET Client Mo: 10800

TM» report haa been approved and certified for release by the following staff. Please feel free to call the NET
Project Manager at 617-275-3535 with any queatfena or eonatantfl.

lemey * „_/_„
•«"---»- /Hfest

Analytfeal data for ttia following sajaplw art included in thit data report.

"?LE «T DATE TIME DATE
.„ * 10 TAKEH TAKEK REC'D KATRIX

SOIL
SOIL

03/30/1996 SOU.
03/30/1996 SOU
03/30/1996 SOIL
03/30/1996

SS/30/19W SOIL
1U97* . .03/30/1996 SOIL

03/30/1996 SOIL

ia977 , 03/30/1996 SOIL
03/30/1996 SOIL
03/30/1996 SOIL
03/30/1W6 SOIL
03/30/199A SOIL

1*4982 03/30/1996 SOU
144583 03/30/1996 SOU
14Wa4 03/30/1996 SOIL

03/30/1996 SOU
03/30/1996 SOU
03/30/1996 BOIL

144988 03/30/1996 SOIL

3R302987



NET Cambridge Division

ANALYTICAL REPORT

R«port Tos , Reported syi

Kt. Pat lymw National Environmental Tflatfna
A&« Snvirorwiental, Inc. NET Atlantic, Incorporated
Corporate Place 123 . Cambridge Division
107 Audubon ftoad 12 Dak Park
WakefieLd, HA 01380 Bedford. KA 01730

Report Oitti Ot/04/1996 Collected Sy: ABB NET Job fenberi 96.01147

Project: DUn. K7V8 »r»-detion Sail $anpling Shipped Viai Fedeot CUent P.O, Noi i**794*Ma

Job Deacrlptfflfti TOC in Seil Airbill Mo: , NET Clfent Not 10300

This report hat bean approved end certified for releaa* by the followIno ataff. Pleaia ftel fre* to call the NET
Project Kanaaer it 617-27S-3535 with any quaationa or cea«ent». . •. . .

Mtonfa ftemry ^ Report prepared bv
JfilT Project Xar*a*r NfT Maport* Groufr

Analytical data for the foUouina aanvlea are included in this data report.

SAMPl! NET DATE . TIME DATS
1C ID TAKEN TAKEN *£C'D MATRIX

U-A2-Q2-04 1U919 03/30/19% SOU
U-30-OG-02 144990 03/30/199* SOU
LA-49-00-02 144991 03/30/1996 SOIL
LA-42-04-08 14499? 03/30/1996 SOU
OSZ-OS 144993 03/30/1996 SOIL
U-38-03-04 144994 03/30/1996 SOIL
-DS1-17-C2-04 144995 03/30/1996 SOIL
U*3S-OS-06 ,144996 03/30/1996 SOIL
U-*3-06-0» 144997 03/30/1996 SOIL

" U-02-00-04 * 14499S 03/30/1996 SOU
U-54-Q3:04 144999 03/30/1996 SOIL
U-n-04-M - U5000 03/30/1W4 SOIL
DS1 • 14-00-0.5 t45001 03/30/1996 SOI L
DS1-15-01 -02 145002 03/30/1994 SOIL
OS1-18-02-04 143003 . 03/30/1996 SOU
OSt-04 145004 03/30/1996 SOU
DS1-09 145005 03/30/1996 SOIL
U-13-OE-04 145006 03/30/1996 SOIL
DS2-05 145007 03/30/1996 SOIL
DS2-03 165008 03/30/199* SOIL
052-07 " 14*5009 03/30/1996 SOIL
OSZ-02 145010 03/30/1996 SOIL
DS1-01 145011 03/30/199* (OIL
U-50-00-04 145012 03/30/1996 SOU

3R302988



NET Cambridge Division

ANALYTICAL REPORT

•Report To: Reported By*

MB. Pat Byrnas National Envirornental Tenting
ASS Environmental, Inc. MET.Atlantic, incorporated
Corporate Place 128 c«nbrfdaa Division
107 Audubon Road 12 Oak Park
Uakafitld, HA 01380 Bedford, MA 01730

Report Datti- 04/04/1996 . Collected Byi ABB NET Job Hunker: 96.01147

Projaeci Olin MTUN Pre*4eaign toil Sampling Shipped Via( Ped«x Client P.O. Mo: WW794-MO

Job Deicriptiom TOO in Soil Airbill Nat WET Client Not 10800

Thii report ft*« been approved and certified for re(ea*e by the following staff. Pleaie feel free to call the NET
Project Hanafftr at 617-275-3535 with any quMtlon* or conmnte.

Antonia aenna>y fteprt prepared
NET Project Manager NET Reporta Gi

Analytical data for the following uaple* era included in thU data report.

SAW»LE - - -- «£T DATE TIME DATE
ID ' ID TAKEN TAKEN REC'O MATRIX

DS1-11 14S013 03/30/1996 SOU
DS1-10 145014 03/30/1996 SOIL
DS3-C5 145015 03/30/1996 SOU
DS1-17-01-02 165016 03/30/1996 SOU
DS1-15-01-Q2D US017 03/30/1996 SOIL
'OSl-13-01-02 14S018 03/30/1996 SOIL
DS1-15-02-04 145019 03/30/1996 SOU
OS2-1Q 145020 03/30/1996 SOU
DS1-16-00-0.5 , 14S021 03/30/1996 SOU

. DS1.-14-01-02 . 145022 03/30/1996 SOIL
D53-04 145023 03/30/1996 SOU
OS3-06 US024 03/30/1996 SOU
DS1-OS * 145025 03/30/1996 SOIL
PS1 -07 14S026 03/30/19M SOU
OS1 -16-01-02 145027 03/30/1996 SOU
OS2-070 '145088 03/30/1996 SOU
DSM3-00-0.5 U5029 _ _ 03/30/1996 SOU
DS3-06 145030 03/30/1996 SOIL
OS1-18-01-02 145031 03/30/1996 SOIL
053-03 .....__.— 145032 03/30/1996 SOU
OS2-9 , 145033 03/30/1996 SOIL
DS3-02 145034 03/30/1996 SOU
DS1-03 145035 , 03/30/1996 SOIL
DS1-OS 145034 03/30/1996 SOU

ftR302989



NET Cambridge Division
ANALYTICAL REPORT

Haport oatet 04/04/1996

ftepcrc TG: AM gnvinxwantal. Inc. MT Job Ko: 96.0,1147

OUn Mtl* »rt-de»Ion loll Sampling Date K«Jd: 03/30/1996

Total Qrstnic carbon m «oU 415.1

1200
144944 49000 na/Kg

LA-27- QQ-02 144947 89000 ng/Kg
LA-40-00-03 144948 21000 ng/Kg
U-96-00-02 144949 10000 . ng/Kg

"•/Kg
ng/Kg

144983 17000 <ag/Kg
144984 24000

LA-08-M-fli 1U985 12000
U-62-CQ-02 144986 5300

U-54-Q3-04 144999 89000 K*/Kg
U-53-04-08 14SOOQ 19000 no/Kg
DSVU-00-O.S" ~ "145081 16000
OSMS-Ot-02 145002 S700

Anelytt

06/01/1996 rnig
04/01/1994 rag
04/01/1994 rng
04/01/1994 nr«
04/02/1994 navU-25-00-02 144970 24000 rag/Kg

U-42-00-04 144971 40000 faa/Kg 1 04/02/1996 n§v
LA-31 -04-060 144972 2100 ing/Kg 1 04/02/19W nav
LA-22-QO-04 144973 8400 lie/Kg 1 04/02/1996 nav
U-17-00-02) 144974 12000 i»/KB 1 04/02/199* nav
14-07-00-02 144975 14000 as/Kg 1 04/02/1996 mv
U-Z3-G2-D4 1449T« 12000 laa/Kf 1 04/02/1996 nav
U-U-Ofi-12 144977 13000 no/Kg 1 04/02/1996 rt»v
SA-34-03-04 144978 1600 no/Kg 1 04/02/1996
SA-16-QQ-04 144979 33000 H/Kg
SA-17-QO-04 144960 11000 i«/Kg
SA-11-00*04 144981 13000
SA-34-X-04 144982 50000

nav
04/02/1994 MV
04/02/1996 nav
04/02/1996 rwv
C4/02/1996 nav
04/02/1996 ncv
04/02/1996 ntv
04/02/1996 nsv
04/02/1996 nav

U-48-02-03 144987 28000 ng/Kg 1 04/02/1994 nav
"-51-02-04 1"9S8 35000 ng/Kg 1 04/02/1994 n.v
U-4Z-G2-04 144989 37000 •*** , 04/02/1994 nav
U-30-00-02 144990 38000 mg/Kg 1 04/02/1994 n.v
U-49-OQ-02 . 144991 45000 mgVKg 1 04/02/1094 r»v
LA-42-04-08 144992 18000 mg/Kg 1 04/02/1994 nav
DfiZ-Oe 144993 10000 a»/icg l 04/02/1994 nav
W-38-G3-Q4 144994 4500 WCg 1 04/02/1994 n«v
OS1-17-02-04 144995 4700 .g/Kg 1 04/02/1994 nav
U-38-Oi-04 * 144994 9200 rr«/Kg 1 04/02/1994 n»v
U-43-06-05 144997 4900 no/Kg i 04/02/1994 n»v
U-02-00-04 144998 42000 mgAg 04/0271994 nav

04/03/1996 mv
04/03/1996 rwv
04/03/1996 nav
04/03/1994 nav

AR302990



NET Cambridge Division r
ANALYTICAL REPORT

Rtpert Date: 04/04/1996

Report TOI ABB Environmental, Inc. HEY j^ KO: 96.01147

Projecti OUn MTWK pri-deaign foil Sampling Dare aee'd: 03/30/1994

Run Analysis
Sanple 10 MET ID Raault Unita Batch Data • Analyit

Total Organic Carbon in soil

=
1 W/03/1996 ngv- : • sz= zSr- ii ii =2 -' asa =5 r 5 ; = ='«tnb 8800 no/Kg 1 fli/rrt/ioox ....

IP 1 1 § ! ii I-= = 5 S i ~= =
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APPENDIX D. IE A/ABB STATISTICAL COMPARISON

.
SUMMARY OUTPUT . ,

• - - ;
Regression Statistics i •
Multiple R 0.90777
R Square Q.824047I
Adjusted 0.790714 • i
Standard 1850.7591
Observati 31

ANOVA
i
I

df SS
Regressio 1
Residual 30
Total . 31

4.81E+08I
1.Q3E+Q8I

i
!

I

1

MS F \ gntficance F
4.81E+OS1 140.4999J, 1.22E-1 2!
3425309 I

5.84E+08I 1

! I
Coefficient \andard Err

Intercept 0
X Variable! 0,961515

RESIDUAL OUTPUT

bservatio
1
2
3
4
5
6
7
8

• 9

#N/A
0.07567

tStat P-vatue \ower 95%\ pper 95%\ower 95.0
#N/A #N/A | #N/A #N/A #N/A

12.706691 1.32E-13I 0.806976 1.1160541 0.806976

redicted Residuals
949.9768) -439.977;
9.63438 37.06562

0- 0|
26.15321 75.94679!
21.14372 48.35628
90.95932 -85.0593i

0| 0!
18.653391 55.24661!

o! , oi
101 0| • 0
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

275.9548
112.2088
626.9078

0
0

144.3234
0
0
0
0

26.82627
0
0
0

22.98021
0

55.44519
-39.3088!
719.09221

0
0

499.2766
'0
0
0

• 0
-5,12627

0
0!
01

93.019791
0! •

I

1

-

SR302996
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APPENDIX E

ANALYTICAL METHODS

Method 3550A: Ultrasonic Extraction

-—Method 4035: Soil Screeening for PAH by Immunoassay

Method 6010: Metals by Inductively Coupled Plasma

. Method 7060: Arsenic by Atomic Absorption
\

Modified Method 3550A/8100: Extractable Organics by GC/FID (ABB-ES modification)

Method 8270A: Semivolatile Organic Compounds by GC/MS

flR302997



04-3U'98 U9:1S tfffllS 677 8T02 IE* ADMIN

IEA Corporation SOPforSW-S«Method3550<BNAiB

4.0

Dalai 06/08/94
Ftftlof?

1.0 APPROVALS

The signatures of the following individuals inrifcm that this SOP is complete and meets
the requirements specified in corporate document # QAS00200.NET. la addition, it
signifies that the content meets the specifications of the referenced "Test Code".

Laboratory Director

Quality Assurance Manager

2.0 SCOPE AND APPLICATION

2..1 Hie objective of this document is to outline the extraction methods necessary to prepare
SNA soil samples for GC/MS analysis. The extraction method followed is 3550.

2.2 The following test codes are used to define analyses conducted in accordance with all o!
die conditions set forth by mis SOP: -

SVEJ>2 SVEJ04

2.3 Toe document control number for this- SOP shall be SPS01301.NC
4" '

3,0 $£MMARY QFJMSTgQD

3.1 A known amount of sample is extracted using sonicarion. Tie extract is concentrated
using a steambath and nitrogen evaporation to a known final volume and delivered to the
GC/MS department for analysis.

4.1 Interferences are kept to a minimum by baking the glassware to be used at 900F and
prerinsinf the glassware with methylens chloride.

AR302998



ua.tia 'jyaia air s/ua

TEA Corporation SOP for sw-846 Method asso QSNA u soua

D«U: 06/08/94
Paae Z of?

5.0 SAFETY

5.1 Be sure to always wear chemical resistant gloves and eye protectu
addition, each analyst has been issued a personal lab coat and it should be"
times while in the laboratory area.

5.2 MSDS sheets are available in the laboratory for immediate reference in case of an.
emergency.

5.3 Vapor monitors are used quarterly to determine exposure of employees to solvents.

6.0 SAMPLE CONTAINERS. COLLECTION' AND PRESERVATION

6.1 Sample Containers - see appropriate analytical SOP.

6.2 Sample Collection - see appropriate analytical SOP.

6.3 Sample Preservation • see appropriate analytical SOP.

6.4 Sample Holding time is U days from sampling.

7.0 APPARATUS AND MATERIALS

7.1 250mlbcaker - - - _ - - - - . . . . . .

7.2 100ml graduated cylinder

7.3 75mm funnel .

74 500ml K-D flask

7.5 ' 10ml concentrator tube

7.6 Three ball snyder column

7.7 Aluminum drying pan

- . i. -

AR30299.9



04/30.S8 08:20 fflfllfl 377 S7Q2 IE* ADMIN 9Ola/

IEA Corporationso?forSW-SKMathod3550<BNAi*saiaooc*-spstt3oi.

8.0 mSAGEMTS AND STAIfflPAHP PREPARATTO3V

8.1 Me&ylene Chloridfl - Baxter High Purity Solvent

g.2 Powdered Sodium Sulfate

3.3 Acttone - Btxfftr High Parity Solvent

S.4 SNA Surrogate Solution prepared by GC/MS staff

8.5 SNA QC Check Solution prepared by GOMS staff

8.6 SNA Matrix Spiking Solution prepared by GC/MS staff

3.7 Surrogate Standard Preparation.

mt&\idP1
Date IS/08/J4

7.S Whatman 41 filter paper _

7.9 Keck clamps
.-

7. 10 Silkon Carbide boiling chips ™%y/;J

7.11 Mstal Spatula

7.12 Top loading balance, accurate to -*•/- O.Olg
i
7.13 5 3/4" Burner p̂ ets

7.14 Drying Oven

7.15 Nitrogen Evaporator

7.16 Tefcmar Sonic Disrupter

7,17 SOOul gastight syringe

7. IS 2.0 mL amSer vial

SR3Q30QQ



04/30/98 '.18:2.0 -ES919 37? 8702 IE* ADMIN........ .... . . ifl<U4/U3«

IEA Corporation SOP for sw-s« M«nod 3550 (SNA in sous) DOC* SPSOUOLNC

Daw: 06/08/94
Pa?« 4 u£ 7

8.7.1 Using a 500 uL gastieht syringe, combine 500 uL of
MeC12 and 500 uL of BNA surrogate solution a 2.0 mL amber vial.

9.0 CALIBRATION

9.1 Top loader balance is calibrated daily to -f/• O.Olg. •

10.0 QUALITY CONTROL

10.1 All equipment to be used is rinsed with metnyiene chloride.

10.2 Batch QC

10.2,1 A method blank will be extracted daily with each group of up to 20
samples.

10.2.2 A blank spike, matrix spike, and matrix spike duplicate will be extracted
daily with each group of up to 20 samples. The MS/MSD samples are
chosen from the samples extracted that day.

11.0 SAMPLE PREPARATION AND INSTRUMENTAL PROCEDURES

U.I Prerinse ail glassware and sonicator tips with metnylene chloride.

11.2 Dry weight determination

11.2.1 Weigh an aluminum pan and record the weight in the dry weight
notebook.

11.2.2 Weigh approximately 3g of the soil sample into the aluminum pan and
record the weight in the dry weight notebook.

11.2.3 Place pan with sample into a drying oven set at 100C for at least 2 noun.

11.2.4 Reweigh pan with sample and record in the dry weight notebook.

11.3 Sample Extraction •

• ' • • ' AR30300!
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11.3.1 Place a labeled 250ml beaker onto the balance, tare me oalaaijeigh. out
approximately 30g of the sample into the beaker and record the weight on.
the extraction, sheet*

11.3.2 Mix in 60g of powdered sodium sulfate with the sample and stir to
homogenize. For the blank weigh out 60g of sodium sulfate only.

11.3.3 Add 0.5ml of SNAsunrogate to all samples. Add l.Omiof QC Spike to
blank spike. Add 0.5ml of matrix spike solution to matrix spike and
matrix spike duplicate samples.

, 11.3.4 Add 100ml of 50/50 methylcns chloride/acetone to the sample and
sonicate for 90 seconds with sonicator on pulse mode with output setting
at 10 (maximum) and a duty cycle set at 50%.

11.3.5 Pour extract through fennel containing filter paper and 5g sodium sulfate
into the K-D setup.

11.3.6 Repeat steps 11.3.4 through 11.3.5 twice more.

11.3.7 " Rinse funnel down with 5ml of metbylene chloride.

11.4" Sample Concentration

11.4.1 Remove funnel and place snyder column, on K-D setup containing 2
carbide boiling chips.

. 11.4.2 Hico K-D setup on steambath until approximately 3ml remain in the
concentrator tube. Remove at this point and let cool for 10 minutes.

11.4.3 Disassemble K-D setup and place concentrator tube on N-Evap until final
volume is at ImL

11,4.4 Transfer extract into a 2ml amber vial and label with parameter, sample
number, extraction data, and final volume. Deliver this with completed
extraction sheet to GC/MS department for screening and analysis.
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12.0 CALCULATIONS

12.1 Dry Weight Calculations

* %moisture =(dried sample weight - pan weight)/ wet sample weight x 100

* Sample dry weight = wet sample weight x % solid of sample

13.0 ACCEPTANCE OF DATA

13.1 . Method blanks must not contain target analytes exceeding MDL for that specific anaiyte.

13.2 Surrogates and spikes must meet criteria set forth by analytical SOP's in GC/MS dept.

14.0 REPORTING OF RESULTS

N/A

15.0 SUPPLEMENTAL DOCUMENTS

N/A .

16.1 USEPA SW-846, 3rd Edition, Method 3550.

16.2 USEPA 40 CTR Part 136: guidelines EstabVfofog Tfist Procedures for the Analysis of
Pollutants Under me Clean Water Act. October 1984, Method 625.

16,3 USEPA SW-846, 3rd. Edition, Method 8270.

17.0 ST1BST AMtVE REVISIONS

17.1 Section 2.3 amended: Document control number changed to SPS01301.NC ta reflect
SOP revision. Section 5.3 amended: Monitoring changed from inonthly to quarterly.
Section 7.17 amdended: 1000 uL gastight syringe changed to 500 uL. Addendum:
Sectiott7.ia: 2.0 mL amber vial. Section 8,1 amended: Methylene chloride grade
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changed from Fisher Optima Grade to Baxter High Funty Solven
Acetone grade changed from Fisher Optima Grade to Baxter High
Addendum: Section 8.7 added to .include surrogate standard preparation. Addendum:
Section 8.7.1 adriflrf. to detail surrogate standard preparation. Addendum to Section
10.2.2: Explains how MS/MSD samples are chosen. Amendment to 11.3.6: Repeated
steps changed from 11.3.3 through 11.3.4 to 11.3.4 through 11.3.5. Amendment to
11.4,2: 1 mL changed to 3 raL. Amendment to Section 11.4.4: 2 mL vial changed to
2 mL amber vial. Addendum to Section 11.4.4: Delivery of extraction sheet to GC/MS
department added. Section 11.4.5, detailing delivery of extracts to GC/MS department
omitted. Section 12.1 amended: Parentheses added around dried sample weight - pan
weight to clarify equation. Addendum to Section 13.2: Specifies SOP*s in GC\MS
department.
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METHOD 4Q35

5QTL .
IMHUNQASSAY

1.0 SCOPS AND APPLICATION

1.1 Method ^035 is_a_prccedure irqr^ screening soils "to determine
when po.lynuclear aromatic hydrocarbons" "(PAKs) are present at
concentrations above 10 or 100 mg/Xg, Method 4035 provides an
estir-ate for che concancracion of PAKs by comparison against up to
two different standards. "Method 4033 usss a po-lyclanal antibody
specific for .PAH. Ths antibodies ara manufactured by .the Millinore
Corporation and marketed in the SiwiroGard11* PAH in'soil Teac .kit.
iCits and antibodies from other manufacturers with the same
selectivity may be suitable for" this application, however analyses
must demonstrate adequate performance using other materials prior
to~ analysing samples.

1.2 Analytical measurements are baaed on competitive binding
between PAH extracted from" samples with a PAK-erizynie conjugate in
antibody coated tubes.

1.3 A color reagent is added to each of ths tubas which rsacts
with. .the. bound PAH-enzytr.a. conjugate to generate a blua color.
Addition' of hydrochloric acid produces a final yellow color that
is monitored at 4SO nsa.

.1.4 Because there are' tha ssaie nuiaber of antibody binding sites
in each tube, and tha same amount of PAH-ensyme conjugate is addad
to each tube, the amount of color observed in individual tubes ia
inversely relatad to the amount of PAH in the sampla. The negative
control should have the most- highly 'Colorad tuber tha sample or
calibrator with tne-highest PAH concentration should.be tha Isast
colored tuba.

1.5 Analysts using • this Jcic should be experienced in
biochemical and inaaunological. technicjias including the usa of
automatic pipettes.

1.6 Proper storage (4°C to 8°C) of the antibodies and enzyme
reagents is critical to successful application of immunoassay.
SCita must not*be frozen or subjactsd to prolonged exposure to
temperatures greater than 3-7*C, Incubations and measurements must
be mada at the temperature specified in the kit. (13aC - 27*C1 .

1.7 Some samples should also be analyzed using Method 8270 in
order "to" confirm the measurement of PAH • concentration in
environmental samples.
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2,0 OTMMARV OF METHOD

2.1 A 5 g soil sample is axcractad by shaking the soil for
minutes with 5 mL of inethanol in the polyethylene jar wii
stainless steel ball bsarings supplied with tha PAK kit.

2.2 The extract is filtered and retained for analysis. Sxtrac™.
may be scored at 2*C - 7*C in the dark at this stags. Extracts an
dilutad 1:100 in the extraction solvent prior to analysis usinj
dilution vials supplied with eha kit.

2,3 Transfer aliquots of tha negative control, calibrators ani
sample extracts to the antibody tubes. Transfer tha

conjugCce to each tube and incubate.

2.4 Following incubation, the antibody Cubes are washed td
raxnove unbound PAH and PAH-enzyrae conjugate. Tha enzyma substrata
is added to cause tha color reaction.

2.5 Aftsr reaction of the enzyme r«ag«it, add the stop solution
(IN hydrochloric acid) to fix the actount of color development*

2.S Tha concentration of PAH is maasurad using- a photometer
r«f@r@nced against ona of tha calibrator tubas. Tha resulting
color is inversely related to the PAH concentration in the soil.
Tha absorbaace difference between Cha calibrators and the nsg*
control is evaluated as part of method. cMality control. .

3,1 Tha SnviroGard PAK in Soil Test Kit will not distinguish
between PAH aad chemically similar .compounds which might be found
as soil contaminants. The data for the lower- limit of detection of
thasa compounds are p-ovidad in Table 1.

3.2 tfs* a new tip each tima you us a tha micropipetta to. avoid
cross-contanination. - • • • • • " . . " "

.4.0 ABPA|IATUS AN0 MATERIALS

4.1 Balanca - Capable of accurately weighing 5.0 ± 0.1 g.
Acculab pocket pro model 30 or equivalent.

4.2 Stopwatch or timer. - - . -

_4.3 Kicropipetta - Positive displacement with disposable tips,
Gilson Microman modal M-2S or equivalent.

4.4 Wash bottle

4.5 Photometer - Capable of raading optical dens icy _ ae 450
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4.S.I Jiillipore^ Differential Photometer, or equivalent for
screening -

4.5.2 Millipore EnviroQuant Photometer, or equivalent for
dual wavelength measurements.

. 4.5 laaunoassay test kit (EnviroGard™ PAH in Soil'Test Kit,, or
equivalent). Supplies for calibration, method QC and sample
analysis are included in each kit: ~ '

4.6.1 20-place test cube rack

'4.6.2 22 Pipette tips for the Gilson Micrcsian M-25 pipette

4.6.3 20 Antibody coated test tubes

4.6.4 13 Sample extract dilution vials.

4.7' Soil extraction kit. Supplies for the extraction of 14 soil
samples are" included in each kit:

4.7.1 . Wooden spatulas (13)

• 4T7.2 Plastic weigh boats (IS)

4..7.3 30 mL Extraction jars with stainless steel ball
. 'bearings (14)

4.7.4 Filtration caps with pre-£iltsr (14)

4.7.5 Millex-H713« filters (14)

4.7.S 4 mL Sasiple extract collection vials (14)

',4.7.7 20 mL syringe with coupler (1)

4.8 Laboratory wipes'or equivalent absorbent material.

5.0 REAGENTS ' , .* -•
5.1 All necsssary reagents with the exception of methanol are

supplied in the EnviroGard test kit. These raagsr.ts must be storad
according"_to'_.the__specification. on the packaging and handled to
avoid cross-contamination. They must not be diluted or adulterated
using ̂procedures not described in the product literature or this
method. 'Do not use reagents 'with supplies from different test
kits,

S.Z.I Vial of Assay Diluent

5.1.2 Vial' of Negative Control

•5.1.3 Vial of 10 ppn PAH Calibrator

4035-3 ' . Say 1994

/3R3Q3QQ7



5,1.4 Vial of 100 pps PAH Calibrator

5.1.5 Vial of PAK-Enzyme conjugate

5.1.6 Vial of ChroKcgenic substrate

5.1.7 Vial of Stop Solution (IN hydrochloric acid)

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 Sae tha introductory material to this' chapter.. Organic..
Analyzes, Section 4.1. '

6.2 'Soil samples may be contaminated, and should therefore be
ccnsidarsd hazaxdous and handled accordingly.

7.0 PSOCEDORS . • •

NOTE - This procedure summarises the instructions provided with
the EnviroGard PAH ia Soil Test Kit. tfsa of the instructions
provided with the commercial̂  kit is generally preferred -to tha use
of this summary because additional details and clarifications may
b« provided by tha manufacturer.

7.1 Sample, weighing and extraction: .

7.1.1 Weigh 5.0 ± 0.1-ff soil into plastic weighing boat.
Quantitatively transfer the sanqpla' co an appropriately labeled
30 mL extraction jar. wipe jar lid to remove loose soil or
debris. '

7.1.2 Attach a 50 raL Coafaitip to tha repsattr pipatta and
S siL of extraction sclvant to ̂ ach extraction jar.

7.1.3 Cap tha jar tightly. Swirl or shake vigorously for at
lears-c two minutes. Ensure that the ball beajrir.es thoroughly mix
the sail sample. . .-
7.2 Sampla preparation: . . • - , " . " " "
7.2.1 Remove and discard tha extraction jar cap. Tightly

scraw a filter cap on eha jar and attach a Millex filter unit to
tha filter cap.

7.2.2 Draw tha syringe plxingar to the 20 cc mark. Twist tha
syringe, assembly onto tha opan end of the filter unit.

7.2.3 Push firmly down on tha plunger to inject air into the
extraction -}ar. Ramova the syringe frora the extraction jar a
immediately invert it on top of a collection vial and let dr
to collect tha extract. - ' •
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7.2.4 Plug the filtration unit with a filter plug and ''-ty'*<
dispose of in an approved manner.

7 .3 Sample" "dilution:

7.3.1 Label the extract- dilution vials appropriately.

• 7.3.2 Attach a clean yellow pipette tip co tha ocsitive
displacement pipette and adjust tha dial to "100" to oioe^'lO
JIL, - - "

7.3.3 Remove 10 (IL from tha extract-vial and transfer ca the
appropriate extract dilution vial. Cap tha dilution vial and mix
thoroughly. . . - - - - - --• - "___.._;. . •

7.4 . Immunoassay '

NOTE-. - Allow all reagents ar.d sample extracts -to reach room
tempera cure before conducting tha assay. This phase requires
critical "timing. . . - . . . . . . * . "

7.4.1 Label tubes for Negative Control (NC) ; 10 ppra
Calibrator (Cl) ; 100 pern Calibrator (C2) 'and all samples and
duplicates. . ' .

7.4.2 Placa the tubes in the test tuba rack so that they are
hald firmly. • . " -

7.4,3 'Attach a 12.5 mL Combitip to tha Repeat pipette and
adjust cha dial setting to "2". Add 500 J1L of "Assay Diluent to
each tube. - ' -

7.4.4 Attach a clean yellow" tip to the.positive displacement
pipetta and adjus.t the dial setting to "100*. Add 10 uL of the
Negative Control and each Calibrator solution to the appropriate
tube. Change the pipstts tip for each solution added.

NOT2 - Replace the caps on the Calibrator vials inr.edia.tely after
use to minimize .evaporation.- * *

7.4.5 Attach a clean yellow to the positive displacement
pipette. .Add 10 fiL on each diluted sample extract to the
appropriate tubes. Change the pipetts for each sample added.

7.4'.6 Attach a 5 rrL Combitip tc the Rspeat pipette and set
the dial to "2". and add 200 jiL of PAK-enayms conjugate to each
tube. - -

7.4.7 Shake the test tube rack for 10 seconds to mix the
contents. Incubate for 15 minutes. . •

7.4.3 At the end of tha 15 minute incubation, shake out tha
contents of -the tubes into an appropriate waste container. •

4Q3S-5 May 1954
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.
7.4.9 Place the nozzle of tha wash bottla just above t

of * .tuba. Forcefully overfill each tuba with wacar and in
to esipcy into waste container.

7.4.10 Repeat .Section 7.4.3 thres niorg times for a total of
four washes.

. 7.4,11 Tap inverted tubes on absorbent several times cc
remove as much water as possible.

7.5 Color development j

7.5.1 Attach a 12.5 stL Ccmbitip to tha Repeat pipatta and
adjust tha dial setting to *2*. Add 500 £IL of Substrata to aachj
tuba- : . ]

7.5.2 Incubate tha tubes for 5 minutes, • ,

7.5.3 Attach a 12.5 mL Cornbitip to the Repeat pipette and
adjust tha dial setting to "2". Add 500 pL of Stop Solution to
each tube , •

7.6 Measurement of data , .

•NQTS - Although tha Milliporg product literature describes an
option for visual interpretation .of data, Method 4035 require*
usa of a differential photometer for RCRA applications.

'7.6.1 Solutions must ba measured within 30 minutes of the
addition of Stop Solution.

7.6.2 " Place a watar blank containing 1.5 KiL of wattar into
tha left reference wall. Place the nsgativs control tube into

. tha right sampla wall. Record the valua.

7.6.3 Piaca, in. sequence, tha 10 ppa and 10Q ppta Calibrator
tubas into tha right sampla wall. Record tha values.

- * *
JIQT2 - The Killipore SnviroQuaat phoeoaiatar measuras tha optical
density (OO) at 450 ma minus the on at 600 nm. This, technique
r̂bvidas batter ĉ iantitation. of tha OD but is not recaiired for
Stethcd 4Q35. '

\ .7,7 Data interpretation «
7.7.1 A smaller reading for a sample extract than a

calibrator tube indicates that tha sample extract is more
concentrated than tha Calibrator' solution.

7.7.2 A larger reading for a sample extract than, a
calibrator tuba indicates that tha sample extract is lass
concentrated than, tha Calibrator solution.
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7.7.3 If more inforrr^ticn" is required for sar.ples which '"'v' '*
contain greater than 100 ppm, sample extracts should be d<~l"-ad
further and", re-assayed. Tor'example, a further 1:5 dilution

. changes tha measurement range co 50 - 500 ppm.

3.0 QUALITY CONTROL

....8.1 If the Negative Control tube does not devsicp color/ the
Assay is invalid and must be repeated.

8.2 The OD values for tha Negative Control and Calibrator tubas
must bs: Negative Control > 10 ppm Calibrator > l.QO com
Calibrator. . _ _ . _ • . . . . _ , . . . . . .

3.3 Do not use .test kits past their expiration date,

8.4 Do not usa tubes or reagents designated for use with cthar
test kits. . . .. . . _. ...... .. •.. ....

3.5 Use "the "test" kits- within their specified storage
tesiperaturs and operating ternperatura limits.

3.6 Method-4Q3.;5 is intended for field or laboratory use. The
appropriate level of quality assurance should accompany the
application of this method to document data quality.

9.0 METHOD P3350RHZOICS

9.1 -Method sensitivity was determined by assaying 8 different
soils which "did not contain PAH greater than 1 ppm. Each of these
soils, was extracted in triplicate and each extract was assayed in
three different assays. The mean and the standard deviation of tha
resulting %3o's wars calculated and the sensitivity was estisoated
at two standard deviations below the mean. Tha sensitivity for
Method 4035 was determined to be 67% 20 at' a S5% confidence
intsrval. Based on the average assay response, this corresponds to
0.25 ppm total .PAH. These data are shown in Table 2.

9.2 The. effect of water content of the soil samples was
.d_et:erminad__by assaying three different untreated soil samples
which had subsequently had water added to a final concentration of
.30% (w/w) . Aliquots- of these samples were then fortified' with PAH.
Both the fortified and unfortified samples were extracted and each
o£ these extracts were assayed three tines. It was determined that
water in soil up to 3C% had no significant effect on the, method.
These data are shown in Table 3'.

403S-7 tfay 1994
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9.3 the effect of tha pH of the soil extract was detsrsiid
lusting the soil pH of threa soil samples. Soil samslss ̂

adjusted to pH 2 - 4 using 6» HC1 and pH 10 - 12 using" S^T NaCH.-
Aliquots o£ tha pK adjusted soil samples were fortifiad with PAH1
and the unfortified and fortified samples wera extracted. Theseu
.extracts, were assayed three times. Xt was determined that soil,
aamplas with pH ranging front 3 to 11 .had no detectable efface oa:
•tha performance of the method. These data, arm shown in Table 4.

2.4 False negative and falsa positive ratss ware estimated by:
fortifying eight soil samples at 20% and 200% of che action lavai*
(1 ppm) . Each sample was extracted and the extracts wsra assayed:
three times. Based on this criteria, thera were 4% falsa'negatives :
and S% f&ls€ positives detected. These data, are shown in Tabla S.

9.5 For tha purposs of this experiment, quantitative results
wer® obtained using a pyrene standard curve. The method bias was
estimated by fortifying thrsa different soil samples at two
.levels, 0.2 and 0.3 pent. . The spike solution was a mixture of 3
PAH's equivalent in expected assay response1 to 35 and 340 ppb
pyrene. Each fortified sample was extracted three timsa and each
axtract was assayed three times. Recovery values wars calculated
based on the expected assay response to the mixture of tha thraa
.spiked compounds. Recovery for individual determinations ranged
front 43% to 105%. Averaga recovery for each individual extract
ranged from 63% to 83%. Overall average recovery for all
was 76% suggesting a negative bias for tha method. Thasa data!
summarised in Tabla S. • . .

9.6 A field study was conducted at a contaminated site using a
commercially available test kit (SnviroGard01 PAH in Soil Tast Kit,
Millipors Corp.) . The immunoassay was used to identify soil which
had been contaminated with PAHs from creosote.

S.S.I. Four sets of field duplicates wara performed by both
the immunoassay and the standard method. The coefficient of
variation for tha standard method averagad 62%. Tha coefficient
of ĵ ariation for imssunoassay operator 1 rangad from 2% to 93%
and averaged 33% and for imraunoassay operator 2 ranged from 0%
to 47% and averaged 20%. Thasa data demonstrate that tha mat hod
-is ccmparabla in raproducihility to tha standard method. These
data are shown in Table 7. . -

9.6.2 "A total of 42 samples were analyzed by both the
immunoassay and the standard method. Interpretation of the

results at a 100 ppm action level yielded 2.4% (1/42) false
negatives and 4.3% £2/42) falsa positives. Interpretation of the
rasults at" a 1,000 pp=t action level yielded 2.4% (1/42)" false
nagativms and 2.4% (1/42) falsa positives. Thasa, data are shown in
Table 8.
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TA3LS 1 (PASS 1)
CHO33 R2SACTIVXTY OF DX7rSRSUT COMPOUNDS

Biphcnyl

Ccncar.tracior. (ppsi) Raquirad *or

Acenaphchena . - 3.7

Henzo

2.4

Ar.chraceae . 7.5

Benzo,(b) iluaranch.en.s 2.7

3ar.ro (kj fluoranthans " £.2

Har.20 (ghij parylana 5.3

Baruo (a) pyrer.e 0.3

Chry'sane . 4.3

Dibanz (aSi ar.thracane

Fluore^e " . 3.4

'Fluorancjiazie - 0.3

lnda'ao(123cd)?yrene S.S

Naphthalcr-a • 40

0.9

Pyraria' ' ^-2

250

4035-3 May 1934
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TA3L2 1 (PXG2 3)
caoss juLACTrviTr or niTraszare CONSOUNSS

Creosote ' 3.5

Diasal Fual 75

Hoosa Saacir̂ r Oil gg

Gaaolir.a ^QQQ

>300

penCAsh^orepheaol > 10 0 0

fuel oil • 15Q

fuel oil ISO

C oil 12S

cruda oil 300

saw siocor oil >1000

hydraulic oil >100G

IC-I Jcerosauia SCO

mineral oil >100C

Aroclar 1242 >200

Aroclor 124S >2QQ

Aroclor 1254

Aroclor 12£Q >20Q

flR 303011*



• -, TAB&Z 3
KSTHOD 3SZUSXTZVITY

Sensitivity oi the rr.ethod to detect 3AS in soil samples was deteminad by
asta.alish.ir.g tha "KOiae" level expected iron isasrix erfscta encountered in
nagaciva soil samples and determining tha corresponding ?AH concsnsraticn by
.ccisparison co the analyca-spacitic raaponsa curve.

?art 1 * Xvairag* Raaponsa with
Soil*

31

S2

S3

34

33

56 •
37

38

AVZ3AGS

Soil Type

LOAM

CLA?"

3AND

LOAX

SXO

CLAY . .

LCAM/SJJJ3

SAIO/LQAM

Average %3o {n = 3}

71.7
33.5
as. 9
31.1
33.6

07.3

95.1

93. G

79. S

' Standard Deviation

2.4

4.4

1C.1 .

2.7

2.7

4.4
1.7

1.1

5.4

3 * 3lv«rag« a««pn»« vita. ?XH Cmliag«ttag«
9AH Calibrator Laval

0 ppcs
O.lSo
0.62 =

2.5 .
''O.Q

Average Aasorbance

1.093
.... ......__. . _...._ JO. 33 5

0.503
0.280 .

0.250

Average %Ho

N/A

75. 4

45.5
25.5

•22.8

Part 3 • Matiiad 3«n«itivity

Based ba Pare 1 and Par̂  2 A'oove:

Average %Bo - 2 SD » €7%Bo which ia e<?iivalen.s to 0.25 ppn total 3AH

Average %3c - 3 3D - S0%3o which is equivalent to 0.25 ppa total PAH

4035-11 '
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. TA3L3 4 f.\ ' V
0* pH OT Sori» a»«Bf.ir<» -!? *

So-:• ^H Ad-i . • ?arrifig<j? P.eo. I1- Rao. 3 3ao. 3 v**". strf*.. r>*r. i_2_S2__Sa-isfi

SI Sana So 80.2 71.4 69.0 73.3 5.9 €1.7 - 3s.3
SI Acidic No 70.6 S2.8 79.0 70.3 8.1 . 54.S - 37.0

31 Saaic -No 69.3 €0.4 67.3 S5.7 4.7 5€.3 - 75.1

SI None Yafi 45.3 41.3 47.S 45,5 3.1 39.3 - SI.7

31 Acidic Yaa 43.0 44.2 47.3 47.0 2.5 42.Q - 52.0
31 2aaic Yas 39.1 41.3 ' 40.3 40.S 1.3 33.0 - 43.2

S2 >Ione So 71.3 84.7 93.3 33.1 11.1 S3.9 - 105
52 Acidic' No 95.5 ' 30.4 39.S 92.2 3.8 34.£ - 39.3

S2 2asic No 76.1 31.9 73.4 73.3 2.9 73.0 - 34.S
S3 None Yes 33.9 35.5 40.1 33.2 2.4 33.4 - 43.0
32 Acidic2 Yea 60.2 64.S S3.9 62.9 2.3 5i,3 - S7.5

32 - Basic Yaa 35.1 40.3 37.7 33.0 2.1 33.3 - 42.2

S3 Nona So . 93.1 Sfi.5 95.7 91.3 4,.7 32.4-131
52 Acidic No 32.2 91.3 9S.O 39.3 7,0 73.S - 134

S3 Basic No 91.3 56.4 39.3 92.7 3,4 15.9 - 95.5

33 None Yaa 41.0 41.9 37.1 40.C 2.3 - 35.0 - 45.0

S3 -.Acidic ¥«* 4S.4 47.S 51.4 43.5 ,2.5 43.3 - 53.7
S3 Basic YSS 37.2 39.3 51.5 42.S 7.7 27.2-53.0

1) All values shown are %3o- C* (ODsajcplai/CDr.«ga,tive control)*!301 •
2) Significant gas generatad upon acidification, raaulcs cuesticnabla

4035-13 ' May 1994
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TASZ.2 5 CPAOS i)
XESATZVZ AiTO 5AZ.JZ POSITrVZ RA2SS

Eight seii sassplas were fortified with ?C3 at 20% (0.2 pps) and 200% (2.0 ppnij
of ch« aecian level (1.0 ppm). Each saunpla was axtractad and Sha extracts
«ss&y«d thraa tî es. Saaed on this criteria, thara were 2% false nagacives and4 % 5als« positives. . " • ' '

Absorbance Agrees With

Negative
Positive Negative

Posicive
Positive
Positive
Negative
Negative
Natgaciva
Positive
Negative
Posicive
•̂gasive
Posiciv*
Negative
Posieiva
Wegacive
Positive

Fosicive
Negative
Positive
Negative
Positive
Negative
Positive
Negacive
Posicive
Negative
Positive
Negacave
Positive

ASSAY *a

Ncgacive
Positive Positive

Positive
Positive

Positive
Negative
Positive

Positive
Negative
Positive
Negative
Positiva
Negative Posicive

Negaciva

flH3030!8



TABL2 S (FACZ 2)
SISTGATIVS AMD 7A&3Z POSITIVE HATS ' r

A3 SAY #3

Fortification Thaoracical Absorhanca ' ' ' Agraaa With
(CE4'50 1 rr.rgr*y^**a-- g? Tha

Con tr o 1 1.0 N/A 0.233 N/A N/A

31 . =_._J0.2 Nacative 0.452 Negative Yas
31 2.0 Positive 0.13S Positive Yas
S2 _ 0.2 Negative ' 0.260 Nê acive Yes
32 ^ 2.0 Positive . 0.199 Positive Yas
S3 0,2 Negativa O.S77 Negative Yea
S3 ' ' 2.0 Positive . 0.192 Positive Yaa
34 0.2 Negative 0.437 Nagative Yea

,54 2.0 Positive 0.137 • 'Positive Yes
35 0.2 Negativa 0 . 4C 3 Negaciva Yes
SS 2.0 Positive' 0.13"3 ?oait'iva Yes
SS 0.2 Negativa ' 0.449 Negaciva Yas
36 • 2.0 , Positive . 0.23S Positive Yas
37 0.2 Negative 0.433 Nagative Yes
S7 2.0 Positive 0.193 Positive Yea
S3 0.2 Negative 0.533 Negative Y«s
33 2.0 Poai^ve 0.233 ' Positive Yes

4035-15 . May 1594
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TABL3 6
, * JCSTSOO BIAS

Three aliQuocs aacfc of thrta soil samples were fortified with ?AH as 35 and
340 ppa. The soils wara exeraczad and Assayed arwi the cfUAT.titattive PAH
concaneration. was esc&cased by interpolation.

Raeovarad f s=

SI 15 1 73 90
SI SS '2 SI 71
SI 36 3 90 1QS
SI 340 1 250 74
SI 340 2 275 31
SI 340 3 258 79

S3 . IS 1 60 70
52 8S 2 S3 73
S2 3S 3 65 75
S2 340 1 277 32

340 2 241 71
S2 340 3 29fi 37

53 35 1 42 43
S3 8S 2 55 €4
S3 SS 3 43 50
S3 340 1 235 §4
S3 340 2 2S3 77
S3 340 3 203 35

Overall Average Wlscovary a 76

Fer ens pucpax* o£ chis cc3̂ arljc=i. cuantisasivat vtlues wera
Cstcancracifi&x eivaa ara aâ accid or Jccuml respo=j«* r«l*t:iv9 ca

4035-1S /iR.^n^nOn Kav 1994



TASLS 7
TI2L2 DUPLICATES

< AM vatUSS ? ?W TOTAI* PAS j '

Pour o"! tha field aaisales were" run as field duplicacas in both Method 3273 an
t h e i " "

Mathod ??7Q

Field Duplicaca #1

Fiald Suplicate #2

Avarage

Standard Deviation,

% Coefficient. of Variation

HAS-l 02

237

193

243 •

70

23

Sarr.o 1

"HAS— 1 01

12. S

cS.3

39.4

33.0

55

a rn
BA3-L2 C2

550

152

333

274

77

!

2.95

143

222

105

47

Fiald Duplicate #1 123 20 610 238

Field Duplicate #2 133 93 294 271

Avaraga 131 53' 452 234

Standard Ceviacicn 3 S3 223 13

Coefficient of Variation 2 92 49 7

* ?OT 'tis purpose of this ccnyariacn, cjuar.ritaci.va valu«* war* =aJ.cuiacad
inntaioasaay. . . .... _..".... -.. ...... .... ...

403S-17 . May 1994
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s (PACZ i>
IMKUHOAJSSA¥____COHSAASO TO HSTSCD 8270

(AM VAIiUXg pJX TOTAZ, PAS)

latatrpreeanion ae

HAS-28 03 MS POSITIVS
Q3D 143 POSITIVH

4035-ia

OR3-1 01 470 POSITIVE
DRS-1 02 1,700 POSITIVE YES
ORH-I 03 410 POSITIVE YSS
ORB-1 04 1,300 POSITIVE / Y2S
CR3-1 05 30 NEGATIVE

ORB-1 OS 3. 7 NEGATIVE YES
HAS-03 03 270 POSITIVE YES
HAS-1 02 297 POSITIVE YES
SA3-1 02D 193 POSITIVE YES
HA2-2 07 270 POSITIVE YES

-3 04 ISO POSITIVE YES
KA3-3 OS 240'0 POSITrVB YSS
HAB-3 08 340 POSITIVE YES
HM-4 01 12. S SSGATIVE YES
KA3-4 013 ««U3 NICSATIVE YES

00 140 POS1TIVB YES
KA5-S 03 . 740 POSITIVZ YES
HXS-S 04 «30 POSTTIVB Y2S
EAS-7 OS 53 NEGATIVS YZS
HA3-7 09 S.O NEGATIVS YSS

HM-3 02 190 POSITTV3 YSS
HA3-S 06 20 NKATIV3 YSS
HA3-10 04 170 P03ITIVS YSS
HXS-10 OS 12 NEGATIVE YZS
KA3-11 03 230 POSITIVE ' YSS

HA3-11 Of 340 POSIT1VS -
HAS-12 02 550 POSITIVE YSS

^ ̂ AS-12 02D 1S2 POSITIVE YES
* EA3-14 Off - 110 NEGATIVE FALSE
KAB-14 OS 1100 POSITIVE YES

EXI-15 09 3300 POSITIVS YSS
HAS-17 02 370 POSITIVE YES
HAS-1S 03 340 POSITIVS YSS
HA3-11 09 70 NEGATIVB Y2S
HAS-21 00 300 POSITIVE 'YSS

HA3-22 05 430 POSITIVS YSS
3X5*22 07 7S POSITIVE FALS3 PQSITIVS
SAfl-22 03 2S NEGATIVE YES '
HAB-24 09 13 NEGATIVE YES

{ ' HAS-25 00 5.2 NEGATIVE Y23



TASL3 3 (FAGS 2)
IHKONOA3SAY COMPARED TO EC5THOD 8270

(AM VALUES PPM TOTAL PAS)

_Iat«rprat»tioa at 1,000 ppa
M• c 50 C S 3 7Q raaauaoa a a a v

QS'd

DR3-1 01 470 SEGATIVS YSS
ORB-1 02 1,700 POSITIVS YSS
DR3-1 03 410 NEGATIVE YSS
DHS-1 04 . 1,300 POSITIVE YSS
ORB-1 OS 30 NEGATES YES

DR3-1 OS , 3.7 NEGATIVE YSS
HAS-D3 03 270 , NEGATIVE YSS -
HA3-1 02 • 297 NEGATIVE YSS
HA3-1 020 193 NEGATIVE YSS
KA3-2 07 • 270 NEGATIVE " •' YSS

HAB-3 04 ' . 13C • NEGATIVE YSS
HA3-3 OS 2400 POSITIVE YES
HA3-3 C3 340 . POSITIVS FALSE POSITIVS
KAB-4 01 12.S NEGATIVE YSS
HA3-4 013 ' 66.3 NEGATIVE YSS

HAS-5 OC 140 NEGATIVE Y2S
HA3-5 02 740 HEGATIVi YSS
HAB-S 04 630 NEGATIVE YES
HAB-7 OS 53 ilSGATIVS . YSS
HAS-7 09 5.0 NEGATIVE YSS

HA3-3 C2 190 NEGATIVE YES
HA3-3 06 20 NEGATIVE YSS
HA3-10 04 170 NEGATIVE ' YSS'
KA3-10 03 12 NEGATIVE YE5
KAB-11 03 ' 230 N2GATIV3 . YSS

HAH-11 09 340 NSGATIV2 YSa
KA3-12 02 5=0 SSSACSVS YSS
HA3-12 020 • 162 NEGATIVE YZS
HAS-14 06 110 NSGAZIVS YES
HA3-14 08 1100 POSITIVS YSS

KAB-15 09- 3300 NEGATIVE FALSE NEGATIVE
HA3-17 02 370 NEGATIVE YSS
HA3-13 03 340 NEGATIVE YES
H&3-13 09 70 NEGATIVE YSS
KAS-21 00 300 NEGATIVE- YSS

KA3-22 05 430 POSITIVE FALSS POSITIVE
KAB-22 07 75 NEGATIVE YES
HA3-22 09 25 STSGATIVS YES
KAB-24 09 18 NEGATIVE • ' YSS . •
HA3-25 00 5.2 NEGATIVE YSS

RAS-23 03 296 NEGATIVE . YES
HA3-23'030 143 NEGATIVE YES

4033-19 May 1994
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TAStS 3 (PAGE 3)
COOTAM3 TO WXTSOD 0270

Field Performance

I) roc 100 ppa aceios. level interpretation*
Specificity * (1- f Seportad ?ositivea/Trua

- 92*

Sensitivity * Cl-(Re?ort«d Negatives! /True Positive*))
- C1-(1/29J>

rar 1,000 ppm *ctioa leVel
Specificity » {l-(Haporred Positives/True Negatives)}

- ' Cl-(2/37)> « 95%

Sensitivity s Cl- (Reported Negative* /True Positive*) J- u-ci/sn -



a>

6010
. >

INDUCTIVELY COUPLED PLASMA ATOMIC EMISSION SPECTROSCOPY

1.0 SCOPE AND APPLICATION

1.1 Inductively coupled plasma atomic emission spectroscopy (ICP)
determines elements including metals in solution. The method is applicable to
a large number of metals and wastes. AH matrices, including ground water,
aqueous samples, EP extracts, industrial wastes, soils, sludges, sediments,
and other solid wastes, require digestion prior to analysis.

1.2 Elements for which Method 6010 is applicable are listed in Table 1.
Detection limits, sensitivity, and optimum ranges of the metals will vary with
the matrices and model of spectrometer. The data shown in Table 1 provide
concentration ranges for clean aqueous samples. Use of this method is
restricted to spectroscopists who are knowledgeable in the correction of
spectral, chemical, and physical interferences.

1.3 The method .of standard addition (MSA) (Paragraph 8.5.3) shall be
used for the analysis of all EP extracts and sample digests unless either
serial dilution or matrix spike addition demonstrates that it is not required.

2.0 SUMMARY OF METHOD

2.1 Prior to analysis, samples must be solubilized or digested using
appropriate Sample Preparation Methods (e.g., Methods 3005-3050).

2.2 Method 6010 describes the simultaneous, or sequential, multlele-
mental determination of elements by ICP, The method measures element-emitted
light by optical spectrometry. Samples are nebulized and the resulting
aerosol is transported to the plasma torch. Element-specific atomic-line
emission spectra are produced by a radio-frequency Inductively coupled plasma.
The spectra are dispersed by a grating spectrometer, and the Intensities of
the lines are monitored by photorauKlpHer tubes. Background correction is
requ1 red fo r trace element dete rm1nat1on. Background must be meas u red
adjacent to analyte lines on samples during analysis. The position selected
for the background-intensity measurement, on either or both sides of the
analytical line, will be determined by the complexity of the spectrum adjacent
to the analyte line. The position used must be free of spectral Interference
and reflect the same change 1n background Intensity as occurs at the analyte
wavelength measured. Background correction Is not required tn cases of line
broadening where a background correction measurement would actually degrade
the analytical result. The possibility of additional Interferences named 1n
Section 3.0 should also be recognized and appropriate corrections mader tests
for their presence are described In Section 8.5.

6010 - 1
Revision
Date September 1986
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TABLE 1. RECOMMENDED WAVELENGTHS AND ESTIMATED INSTRUMENTAL DETECTION LIMITS

Element

Aluminum
Antimony
Arsenic
Barium
Beryl 1 i urn

Boron
Cadmi urn
Calcium
Chroml urn
Cobal t

Copper
Iron
Lead
•Magnesium
Manganese

Molybdenum
Nickel
Potassium
Selenium
Silicon
Silver
Sodium
Thai 1 1 urn
Vanadium
Zinc

Wavelength* (nm)

308.215
206.833
193.696
455.403
313.042

249.773
226.502
317.933
267.716
228.616

324.754
259.940
220.353
279.079
257,610

202.030
231.604
766.491
196.026
288.158

328.068
588.995
190.864
292.402
213.856

Estimated Detection
L1nitb (ug/L)

45
32
53
2
0.3

5
4
10
7
7

6
7
42
30
2

8
15
See note c
75
58

7
29
40
8
2

£!he wavelengths listed are recommended because of their sensitivity and
overall acceptance. Other wave'tengtns may be substituted 1f they can provide
the needed sensitivity and are treated witn the same corrective techniques for
snectral interference (see Paragraph 3.1). In time, other elements may be
added as more information becomes available and as required.

estimated. Instrumental detection limits shown are taken from
Reference 1 1n • Section 10.0 below. They arc given as a guide for an
Instrumental limit. The actual method detection limits are sample dependent
and may vary as tne sample matrix varies.

cH1gh1y dependent on operating conditions and plasma position.

6010 - 2
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3.0 INTERFERENCES . . , ;.. .. . . .

3.1 Spectral Interferences are caused by: (1) overlap of a spectral
line from another element; (2) unresolved overlap of molecular band spectra;
(3) background contribution from continuous or recombination phenomena; and
(4) stray light from the line emission of high-concentration elements.
Spectral overlap can be compensated for by computer-correcting the raw data
after monitoring and measuring the Interfering element. Unresolved overlap
requires selection of an alternate wavelength. Background contribution and
stray light can usually be compensated for by a background correction adjacent
to the analyte line.

Users of simultaneous multielement instruments must verify the absence of
spectral interference from ah element in a sample for which there is no
instrument detection channel. Potential spectral interferences for the
recommended wavelengths are given in Table 2. The data in Table 2 are.
intended as rudimentary guides for indicating potential interferences; for
this purpose, linear relations between concentration and Intensity for the
analytes and the interferents can be assumed.

3.1.1 Th'e interference is expressed as analyte concentration
equivalents (I.e., false analyte concentrations) arising from 100 mg/L of
the .interference element. For example, assume that As is to be
determined (at 193.696 nm) in a sample containing approximately 10 mg/L
of Al. According to Table 2, 100 mg/L of Al would yield a false signal
for As equivalent to approximately 1.3 mg/L. Therefore, the presence of
10. mg/L of Al would result 1n a false signal for As equivalent to
approximately 0.13 mg/L. The .user is cautioned that other Instruments
may exhibit somewhat different levels of Interference than those shown in
Table 2: The Interference effects must be evaluated for each Individual
Instrument since the Intensities will vary with operating conditions,
power, viewing height, argon flow rate, etc.

3.1;2 The dashes in- Table 2 Indicate that no measurable
interferences were observed even at higher Interferent concentrations.
Generally, interferences were discernible 1f they produced peaks, or
background shifts, corresponding to 2 to 5t of the peaks generated by the
analyte concentrations.

3.1.3 At present, information on the listed silver and potassium
wavelengths is not available, but it has been reported that second-order
energy from the magnesium 383.231-nro wavelength interferes with the
listed potassium line at 766.491 nm.

3.2' Physlcal 1-nterferences are effects associated with the sample
nebuUzation and transport processes. Changes 1n viscosity and surface
tension can cause significant Inaccuracies, especially In samples containing
high dissolved solids or high acid concentrations. If physical interferences
are present, they must be reduced by diluting the sample, by using a
peristaltic pump or by using the standard additions method. Another problem
that can occur with high dissolved solIds is salt buildup at the tip of.the
nebulizer, which affects aerosol flow rate and causes instrumental drift. The
problem can be controlled by wetting the argon prior to nebulizatlon, using a.

6010 - 3
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X*Sl£ 2. AN&YTE CCNCENIRATICN EQUIVALENTS ARISING FffiM
AT THE lOCHpg/L LEVEL

Analyte

Aluninm
Antimony
Arsenic

Berlin
Beryllium
Bacon

Calciut
QgrmfTti

Cbbalt
dapper1
Iron

Lead
Magnesia*

Malyfadsna
Nlekal

Silicon
Sodlut
Ihalliuft

Vanaiius
Zinc

Kawelength
Cra)

308.215
206.333
'193.696

455.403
313.042
249.773

226.232
317.933
267.716

228.616
324̂ 754
259.940

220.353
279.079
257.610

202.030
231.604
196.026

2SS.158
588.995
190.364

292-402
213.856

Al Ga

0*47 —
1.3 —

0.04 —

•̂™ •""

_ _

0.17 —
— 0.02

OU305 —

0̂ )5 —

"0.23 —

OJO —

— —

Cr Qi

2.9 —
0.44 —

-m .̂

0.08 —

0̂)3 —

O.L1 —

Ô J5 —
— 0,14

Interf erent **

Ca» Mv it£-i

0̂ )8 — —

002 — —

0.03 — —
0̂)1 0.01 OJ>4
OU303 — OU54

OJD05 — —
OJ303 — —
— — 0.12

0.13 — 0.25
0̂ 020̂ 302 —

OU» — • —

0.005 — —

b

Mi

•"•

_^

QJOZ

0£Q

—

0̂ 9

TL

0.25

»
OJB

0.15
0̂)5

0.07

OJ38

0̂ 2

V

l^
0.45
L.I

04)5

0̂ 3
OU)4

0.02

0.12

—

zB«chec Indicate ch*c no incerferenca wa* observed even when interference
wctre introduced at, the following levels:

Al - 1000 ag/L, Mff - LOGO ag/I.,
Ca - 1000 ag/U Ma - 200 ag/L,
Cr - 200 og/U Tl - 200 «g/L»
Cu - 200 «g/L V - 200 mg/L
Fe - iOOO mg/L .

The figures recorded as analyte concentrations are not the actual
observed concentrations; to obtain those figures, add the listed concentration
to the Incarferenc figure.

6010 -4 __,
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Ŝf

tip washer, or diluting the sample. Also., 1t has been reported that better
control of the argon flow rate improves instrument performance; this is
accomplished with the use of mass flow controllers.

3.3 Chemi c'al i nterf erences 1 ncl ude mol ecul ar compound f ormatl on,
ionization effects, and solute vaporization effects. Normally, these effects
are not significant with the ICP technique. If observed, they can be
minimized by careful selection of operating conditions (incident power,
observation; position, and so_ forth), by buffering of the sample, by matrix
matching, and by standard . addition procedures. Chemical interferences are
highly dependent.on matrix type and the specific analyte element.

4.0 APPARATUS AND MATERIALS -

4.1 Inductively coupled argon plasma emission spectrometer:

4.1.1 Computer-control1ed enlssi on spectrometer wlth background
correction.

4.1.2 Radio frequency generator.

4.1.3 Argon gas supply: Welding grade or better.

4.2 Operating conditions: The analyst should follow the instructions
provided by the instrument's manufacturer. For operation with organic
solvents, use of the auxiliary argon inlet 1s recommended, as are solvent-
resistant tubing, increased plasma (coolant) argon flow, decreased nebulizer
f 1 ow r -and 1ncreased RF power to obtai n stable operation and preci se
measurements. Sensitivity, instrumental detection Halt, precision, linear
dynami c range, and 1 nterference effects must be establ 1 shed for each
Individual analyte line on that particular instrument. All measurements must
be within instrument linear range where coordination factors are valid. The
analyst must (1) verify that the instrument configuration and operating
conditions satisfy the analytical requirements and (2)- maintain quality
control data confirming instrument performance and analytical results.

5.0 REAGENTS ' , .

5.1 Acids used in the preparation of standards and for sample processing
must be reagent grade or better. Redistilled acids may be used.

5.1.1 Concentrated hydrochloric acid (HC1).
5.X.2 Hydrochloric add (1:1): Add 500 ml concentrated HC1 to"

400 ml Type II water and dilute to 1 liter.
5.1.3 Concentrated nitric add (HN03).
5.1.4 Nitric acid (1:1): Add 500 mL concentrated HN03 to 400 mL

Type I! "water ana .dilute to i liter.

6010 - 5
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5.2 ASTH Type II water (ASTM . D1193): Water should be monitored for
impurities.

5.3 Standard stock solutions may be purchased or prepared from ultra-
high purity grade chemicals or metals (99.99 to 99.999X pure). All salts must
be dried for l hr at 105*C, unless otherwise specified.

(CAUTION: Many metal salts are extreaely toxic if inhaled or swallowed.
'. Wash hands thoroughly after handling.)

Typical stock solution preparation procedures follow. Concentrations are'
calculated based upon the weight of pure metal added, or with the use of the
mole fraction and the weight of the metal salt added.

Metal
Concentration (ppm) j

Metal salts
Concentration (ppm) - *_eiqht fnq) x mole_fraction

5.3.1 Aluminum solution, stock, 1 mL * 100 ug Al: Dissolve 0.10 g
of aluminum metal, weighed accurately to at least four significant
figures, in an acid mixture of 4 mL of (1:1) HC1 and 1 raL of concentrated
HN03 in a beaker. Warm gently to effect solution. When solution is
complete, transfer quantitatively to a liter flask, add an additional
10 «L of (1:1) HC1 and dilute to 1,000 mL with Type II .water.

5.3.2 Antimony solution, stock, 1 mL - 100 ug Sb: Dissolve 0.27 g
K(SbO)C4H40g (mole fraction Sb • 0.3749), weighed accurately to at least
four significant figures, in Type II water, add 10 «L (1:1) HC1, and
dilute to 1,000 mL with Type II water.

5.3.3 Arsenic solution, stock, 1 mL * 100 ug As: Dissolve 0.13 g
of As?03 (mole fraction As » 0.7574), weighed accurately to at least four
significant figures, in 100 raL of Type II water containing 0.4 g NaOH.
Acidify the solution with 2 mL concentrated HN03 and dilute to 1,000 mL
with Type II water.

5.3.4 Barium solution, stock, 1 raL * 100 ug Ba: Dissolve 0.15 g
BaClg {mole fraction Ba « 0.6595), dried at 250*C for 2 hr, weighed
accurately to at least four significant figures, 1n 10 mL Type* II water
with 1 mL (1:1) HC1. Add 10.0 mL (1:1) HC1 and dilute to 1,000 mL with
Type II water.

f .3.5 Beryllium solution, stock, 1 mL - 100 ug Be: Do not dry.
Dissolve 1.97 g BeSÔ Ĥ̂  (mole fraction Be « 0.050977 weighed
accurately to at least four significant figures, In Type II water, add
10.0 ml concentrated HNOs, and dilute to 1,000 mL with Type II water.
Mole fraction « 0.0509.

6010 - 6
Revision
Date September 1986

AR303030



5.3.6 Boron solution, stock 1 mL ». 100 ug B: Do not dry. Dissolve
0.57 g anhydrous H3B03 (mole fraction B * 0.1748), weighed accurately to
at least four significant figures, in Type II water and dilute to 1,000
mL. Use a reagent meeting ACS specifications, keep the bottle tightly
stoppered, and store in a desiccator to prevent the entrance of
atmospheric moisture.

5.3.7 Cadniua solution, stock, 1 mL * 100 ug Cd: Dissolve O.il g
CdO (mole fraction Cd = 0.8754), weighed accurately to at least four
significant figures, 1n a minimum amount of (1:1) HN03. Heat to increase
rate of dissolution. Add 10.0 mL concentrated HNQs and dilute to 1,000
mL with Type II water*

5.3.8 Calcium solution, stock, 1 mL = 100 ug Ca: Suspend 0.25 g
CaCOs (mole Ca fraction = 0.4005), dried at 180*C for 1 hr before
weighing, weighed accurately to at least four significant figures, in
Type II water and dissolve cautiously with a minimum amount of (1:1)
HNOs. Add 10.0 mL concentrated HNOs and dilute to 1,000 mL with Type II
water.

5.3.9 Chromium solution, stock, 1 ml = 100 ug Cr: Dissolve.
0.19 g Cr03 (mole fraction Cr = 0.5200), weighed accurately to at least
four significant figures, in Type II water. When solution 1s complete,
acidify with Id mL concentrated HN(>3 and dilute to 1,000 mL with Type II
water.

5.3.10 Cobalt solution, stock, 1 mL * 100 ug Co: Dissolve 0.1000 g
of cobalt metal, weighed accurately to at least four significant figures,
in a minimum amount of (1:1) HN(>3. Add 10.0 mL (1:1) HC1 and dilute to
1,000 mL with Type II water.

5.3.11 Copper solution, stock, 1 mL * 100 ug Cu: Dissolve
0.13 g CuO (mole fraction Cu « 0,7989), weighed accurately to at least
four significant figures), 1n a minimum amount of (1:1) HN03. Add 10.0
mL concentrated HN03 and dilute to 1,000 mL with Type II water.

5.3.12 Iron solution, stock, 1 mL * 100 ug Fe: Dissolve 0.14 g
Fe203 (mole fra_cttO-n Fe « 0.6994), weighed accurately to at least four
significant figures, 1n a warm mixture of 20 mL (1:1) HC1 and 2 mL of
concentrated HN03. Cool, add an additional 5.0 mL of concentrated HN03,
and dilute to 1,000 mL with Type II water.

5.3.13 Lead solution, stock, 1 nL * 100 ug Pb: Dissolve 0.16 g
Pb(N03)2 (mole fraction Pb • 0.6256),.weighed accurately to at least four
significant figures, in a minimum amount of (1:1) HN03. Add 10 mL (1:1)
HM>3 and dilute to 1,000 mL with Type II water.

5.3.14 Magnesium solution, stock, 1 mL - 100 ug Mg: Dissolve
0.17 g MgO (mole fraction Mg « 0.6030), weighed accurately to at least
four significant figures, in a minimum amount of (1:1) HNOs. Add 10.0 mL
(1:1) concentrated HN03 and dilute to 1,000 mL with Type II water.
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5.3.15 Manganese solution, stock, 1 mL - 100 ug Mn: Dissolve
0.10QO g of manganese metal, weighed accurately to at least four '
significant figures, in acid mixture (10 mL. concentrated HC1 and I mL
concentrated HNOs) and dilute to 1,000 mL with Type II water.

5.3.16 Molybdenum solution, stock, 1 mL « 100 ug Mo: Dissolve
0.20 g (NH4)eMo7024-4H20 (mole fraction Mo - 0.5772), weighed accurately
to at least four significant figures, In Type II water and dilute to
1,000 ml with Type II water.

5,3.17 Nickel solution, stock, 1 mL * 100 ug N1: Dissolve 0.1000 g
of nickel metal, weighed accurately to at least four significant figures,
in 10.0 mL hot concentrated HNOs, cool, and dilute to 1,000 mL with Type
II water.

5.3.13 Potassium solution, stock, 1 raL « 100 ug K; Dissolve
0.19 g KC? (mole fraction K * 0.5244) dried at 110'C, weighed accurately
to at least four significant figures, in Type II water and dilute to
1,000 mL.

5.3.19 Selenium solution, stock, 1 mL « 100 ug Se: Do not dry.
Dissolve 0.17 g H2Se03 (mole fraction Se • 0.6123), weighed accurately to
at least four significant figures, in Type II water and dilute to 1,000
mL.

5.3.20 Silica solution, stock, 1 mL » 100 ug S102: Do not dry.
Dissolve 0.47 g Na23103'9H2Q (mole fraction Si « 0.0988?!, weighed
accurately to at least four significant figures, in Type II water. Add
10.0 ati concentrated HNOj and dilute to 1,000 mL with Type II water.

. j.

5.3.21 Silver solution, stock, 1 mL » 100 ug Ag: Dissolve 0.16 g
Agffth (mole fraction Ag « 0.6350), weighed accurately to at least four
significant figures, In Type II water and 10 mL concentrated
Dilute to 1,000 ml with Type II water.

5.3.22 Sodium solution, stock, 1 mL - 100 ug Na: Dissolve 0.25 g
NaCl (mole fraction Na * 0.3934), weighed accurately to at least four
significant figures, in Type II water. Add 10.0 mL concentrated HN03 and
dilute to 1,000 BL with Type II water.

5.3.23 Thallium solution, stock, 1 raL - 100 ug Tl: Dissolve
0.13 g TINOs (mole fraction Tl » 0.7672), weighed accurately to at least
four significant figures, 1n Type II water. Add 10.0 «L concentrated
HW03 and dilute to 1,000 mL with Type II water.

5.3.24 .Vanadium solution, stock, 1 oL - 100 ug V: Dissolve
0.23 g NHiVOs (sole fraction V » 0.4356), weighed accurately to at least
four significant figures, in a minimum amount of concentrated HN03. Heat
to increase rate of dissolution. Add 10.0 mL concentrated HN03 and
dilute to 1,000 mL with Type II water.
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5.3,25 Zinc solution, stock, 1 mL = 100 ug Zn: Dissolve 0.12 g ZnQ
(mole fraction Zn = 0.8034),' weighed accurately to at least four
significant figures, in a minimum amount of .dilute HN03. Add 10.0 mL
concentrated HNOs and dilute to 1,000 mL with type II water.

5.4 Mixed calibration standard solutions: Prepare mtxed calibration
standard solutions by combining appropriate.volumes of the stock solutions in
volumetric flasks (see Table 3). Add 2 mL (1:1) HN03 and 10 mL of (1:1) HC1
and dilute to 100 ml with Type II water (see NOTE, below). Prior to preparing
the mixed standards, each stock solution should be analyzed separately to
determine possible spectral interference or the presence of impurities. Care
should be taken when preparing the mixed standards to ensure that the elements
are compatible and stable together. Transfer the mixed standard solutions to
FEP fluorocarbon or previously unused polyethylene or polypropylene bottles
for storage. Fresh mixed standards should be prepared, as>needed, with the
realization that concentration can change on aging. Calibration standards
must be initially verified using a quality control sample (see Paragraph 5.8)
and monitored weekly for stability. Some typical calibration standard,
combinations are listed in Table 3. All mixtures should then be scanned using
a sequential spectrometer to verify the absence of interelement spectral
interference in the recommended mixed standard solutions.

NOTE: If the addition of silver to the recommended acid combination
results in an initial precipitation, add 15 mL of Type II water

- " and warm the flask until the solution clears. Cool and dilute to
100 mL with Type II water. For this acid combination, the silver
concentration should be limited to 2 mg/L. Silver under these
conditions 1s stable in a, tap-water matrix for 30 days. Higher
concentrations of silver.require additional HC1.

TABLE 3. MIXED STANDARD SOLUTIONS

Solution Elements

I Be, Cd, Mn, Pb, Se and Zn
II Ba, Co, Cu, Fe, and V

III - As, Mo, and S1
IV - Al, Ca, Cr, K, Na, and Ni
V Ag (see Note to Paragraph 5.4),

B, Mg, Sb, and Tl
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5,5 Two types of blanks are required .for the analysis. The calibration
blank is used in establishing the analytical curve, and the reagent blank is
used to correct for possible contamination resulting from varying amounts
the acids used in the sample processing.

5.5.1 The calibration blank is prepared by diluting 2 mL of (1:1)
HN03 and 10 mL of (1:1) HC1 to 100 mL with Type II water. Prepare a
sufficient quantity to flush the system between standards and samples.

5.5.2 The reagent blank must contain all the reagents and in the
same volumes as used in the processing of the samples. The reagent
blank must be carried through the complete procedure and contain the
same acid concentration in the final solution as the sample solution used
for analysis.

5.6 The Instrument check standard is prepared by the analyst by com-
bining compatible elements atconcentrations equivalent to the midpoint of
their respective calibration curves (see Paragraph 8.6.2.1 for use).

5.7 The interference check solution is prepared to contain known
concentrations of interfering elements that will provide an adequate test of
the correction factors. Splice the sample with the elements of interest at
approximate concentrations of 10 times the instrumental detection limits. In
the ab'sence of measurable analyte, overcorrection could go undetected because
a negative value could be reported as zero. If the particular instrument will
display overcorrection as a negative number, this spiking procedure will not
be necessary.

5.8 The quality control sample should be prepared in the same acid
matrix as the calibrationstandards at 10 times the instrumental detection
limits and in accordance with the Instructions provided by the supplier.

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 See the Introductory material 1n Chapter Three, Inorganic Analytes,
Sections 3.1 through 3.3.

7 . 0 PROCEDURE . . . ' ' - . -

. 7.1 Preliminary treatment of all matrices is always necessary because of
the conplexity and variability of sample matrices. Solufaillzatlon and
digestion procedures are presented in Sample Preparation Methods (Methods
3005-3050). The-nethod of standard addition (MSA) (Paragraph 8.5.3) shall be
used for the analysis of all EP extracts and sample digests unless either
serial dilution or matrix spike addition demonstrates that it 1s not required.
An internal standard may be substituted for the MSA.
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7.2 Set up the instrument with proper operating parameters established
in Paragraph 4.-2. The instrument must be allowed to become thermally stable
before beginning (usually requiring at least 30 min of operation prior to
calibration).

7.3 Profile and calibrate the instrument according to the'instrument
manufacturer's recommended procedures, using the typical mixed calibration
standard solutions described in Paragraph 5.4. Flush the system with the
calibration blank (5.5.1) between each standard (see NOTE, below). (Use the
average intensity of multiple exposures for both standardization and sample
analysis to reduce random error.) ' .

NOTE: For boron concentrations greater than 500 ug/L, extended flush
times of 1 or 2 min may be required.

7.4 Before beginning the sample run, reanalyze the highest mixed
calibration standard as if 1t were a sample. Concentration values obtained
should not deviate from the actual values by more than 5X (or the established
control limits, whichever is lower). If they do, follow the recommendations
of the Instrument manufacturer to correct for this condition.

7.5 Flush the system with the calibration blank solution for at least
1 min (Paragraph 5.5.1) before the analysis of each sample (see Note to
Paragraph 7.3). Analyze the instrument check standard (5.6) and the
calibration blank (5.5.1) after each 10 samples.

7.6 Calculations: If dilutions were performed, the appropriate factors
must be applied to sample values. All results should be reported In ug/L with
up to three significant figures.-

8.0 QUALITY CONTROL

8.1 All quality control data should be maintained and available for easy
reference or inspection.

8.2 Dilute and reanalyze samples that are more concentrated than the
linear calibration limit or use an alternate, less sensitive line for which
quality control data 1s already established. ,

8.3 Employ a minimum of one laboratory blank per sample batch to
determine 1f contamination or any memory effects are occurring.

8.4 Analyze one duplicate sample for every 20 samples, A duplicate
sample 1s a sample brought through the whole sample preparation and analytical
process.

8.5 It 1s recommended that whenever a new or unusual sample matrix is
encountered, a series of tests be performed prior to reporting concentration
data for analyte elements. These testsr as outlined in 8.5.1 through 8.5.3,
will ensure the analyst that, neither positive nor negative interferences are
operating on any of the analyte 'elements to distort the accuracy of the
reported values. . • -
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8.5.1 Serial dilution: If the analyte concentration is j
sufficiently high (minimally, a factor of 10 above the Instrumental I
detection limit after dilution), an analysis of a 1:4 dilution should
agree within +10X of the original determination. If not, a chemical orj
physical interference effect should be suspected.

8.5.2 Matrix spike addition: An analyte spike added to a portion
of a prepared sample, or its dilution, should be recovered to within 75X
to 1251 of the known value. The spike addition should produce a minimum
level of 10 times and a maximum of 100 times the instrumental detection
limit. If the spike is . not recovered within the specified limits, a
matrix effect should be suspected. The use of a standard-addition
analysis procedure can usually compensate for this effect.

CAUTION: The standard-addition technique does not detect coincident
spectral o verl ap . If suspected , use of computeri zed

._._. compensation, an alternate wavelength, or comparison with
an alternate method Is recommended.

8.5.3 Standard addition: The standard-addition technique Involves
adding known amounts of standard to one or more aliquots of the processed
sample solution. This technique compensates for a sample constituent
that enhances or depresses the analyte signal, thus producing a different
slope from that of the calibration standards. It will not correct for
additive Interferences which cause a baseline shift. The simplest
version of this technique is the singleraddltion method, in which two
identical aliauots of the sample solution, each of Volume Vx, are-taken.
To the first (labeled A) is added a small volume Vs of a standard analyte
solution of concentration cs. To the second (labeled B) 1s added the
same volume Vs of the solvent. The analytical signals of A and 8 are
measured and corrected for nonanalyte signals. The unknown sample
concentration cx is calculated: .

c
* <SA - V Vx

where SA and SB are the analytical signals (corrected for the blank) of
solutions A and 8, respectively. Vs and cs should be chosen so that SA
is roughly twice SB on the average. It Is best if Vs is made much less
than Vx, and thus cs is much greater than cx, to avoid excess dilution of
the sample matrix. If a separation or concentration step 1s used, the
additions are best made first and carried through the entire procedure.
For the results of this technique to be valid, the following limitations
Bust be taken into consideration:
1. the analytical curve must be linear.
2. The chemical form of the analyte added must respond the sane

way as the analyte in the sample.
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3. The interference effect .must be constant over the working range of
concern.

4. The signal must be corrected for any additive interference.

The absorfaance of each solution is determined and then plotted on the
vertical axis of a graph, with the concentrations of the known standards
plotted on the horizontal axis. When the resulting line 1s extrapolated
back to zero absorbance, the point of interception of the abscissa Is the
concentration of the unknown. The abscissa on the left of the ordinate
is scaled the same as on the right ...side, but in the opposite direction
from the ordinate. An example of a _plpt so obtained 1s shown 1n
Figure 1.

8.6 Check the instrument standardization by analyzing appropriate
quality control check standards as follows.

8.6.1 Check instrument calibration using a calibration blank and
two appropriate standards.

8.6.2 Verify calibration every 10 samples and at the end of the
analytical run, using a calibration blank (5.5.1) and a single point
check standard (5.6).

8.6.2.1 The results of the check standard are to agree within
105 of the expected value; if .not, terminate the analysis, correct
the problem, and recalibrate the instrument.

8.6.2.2 The results of the calibration blank are to agree
within three standard deviations of the mean blank value. If not,
repeat the analysis two more times and average the results. If the
average is not within three standard deviations of the background
mean, terminate the analysis, correct the problem, recalibrate, and
reanalyze the previous 10 samples.

8.6.3 Verify the interelement and background correction factors at
the beginning and end of an analytical run or twice during every 8-hour
work shift, whichever is more frequent. Do this by analyzing the
interference check sample (Paragraph 5.7). Results should be within +205
of the true value obtained in 8.6.2.1.

, 8.6.4 Duplicate spiked samples are to be analyzed at a frequency of
20X.

8.6.4.1 The relati ve percent d1fference between dupl1cate
determinations is to be calculated as follows:

D - °
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Conctmrnion
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of Exptcttd of Exptcttd of Expacttd
Amount Amount Amount

Figure 1. Standard Addition Plot.
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where: .. ...... ... . _ ...—....-.. .-- —~ .'— - — - . - -

fcPD = relative percent difference.
DI » first sample value.
D2 « second sample value (duplicate).

(A control limit of +20% for RPD shall be used for sample values
greater than 10 times" the instrument detection limit.)

8,6.4.2 The duplicate matrix- spike sample recovery is to be
within +205 of the actual value.

8.6.5 The method of standard addition (Paragraph 8.5.3) shall be
used for the analysis of all EP extracts.

9.0 METHOD PERFORMANCE

9.1 In an EPA round-robin Phase 1 study, seven laboratories applied the
ICP technique to acid-distilled water matrices that had been spiked with
various metal concentrates. Table 4 lists the true values, the mean reported
values, and the mean percent relative standard deviations.

9.2 In a single laboratory evaluation, seven wastes were analyzed for 22
elements by this method. The mean percent relative standard deviation from
triplicate analyses for all elements and wastes was 9+2X. The mean percent
recovery of spiked elements for all wastes was 93+6X. Spike levels ranged
from 100 ug/L to 100 mg/L. The wastes includeH sludges and Industrial
wastewaters.

10.0 REFERENCES

.1. W1nge, R.K., V.J. Peterson, and V.A. Fassel, Inductively Coupled Plasma-
Atomic Emission Spectroscopy: Prominent Lines, Final Report, 'March 1977 -
February 1978, Ames Laboratory, Ames, IA, sponsored by Environmental Research
Laboratory, Athens, GA, EPA-600/4-79-017, March 1979.

2. Methods for Chemical Analysis of Water and Wastes, EPA-600/4-82-05,
December 1982, Method 200.7.

3. Patel, B.K., Raab, G.A., et al., Report on a Single Laboratory Evaluation
of Inductively Coupled Optical Emission Method 6010, EPA Contract No. 68-03-
3050, December 1984. •
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TABLE 4. ICP PRECISION AND ACCURACY DATA*

Sample No.

Ele-
ment

Be
Mn

V
As

Cr
Cu

Fe
A?

Cd
Co

M
Pb

Zn

True
Value
(ug/L)

750
350

750
200

150
250

600
700

50
700

250
250

200
40

Mean Re-
ported
Value
(ug/L)
733
345

749
208 •

149
235

594
696

48
512

245
236

201
32

1 Sample No. 2 Sample No.

Mean Re-
Mean
SO**
(X)

6.2
2.7

1.8
7.5

3.8
5.1

3.0
5.6

12
10

5.8
16.

5.6
21.9

True
Value
(ug/L)
20
15

70
22

10
11

20
60

2.5
20

30
24

16
6

ported
Value
(ug/L)
20
15

69
19

10
11

19
62

2.9
20

28
30

19
8.5

Mean
Snb
(X)

9.8
6.7

2.9
23

18
40

15
33

16
4.1

11
32

45
42

True
Value
(ug/L)
180
100

170
60

50
70

180
160

14
120

60
80

80
10

Mean Re-
ported
Value
(ug/L)
176
99

169
63

50
67

178
161

13
108

55
80

82
8.5

3 A
~*Mean

SDb
(X)

5.2
3.3

1.1
17

3.3
7.9

6.0
13

16
21

14
14

9.4
3.3

aNot all eleswnts were analyzed by all laboratories.

bso * standard deviation.
cResults for Se are from two laboratories.
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METHOD 7060

ARSENIC (ATOMIC ABSORPTION, FURNACE TECHNIQUE)

1.0 SCOPE AND APPLICATION

1.1 Method 7060 is an atomic absorption procedure approved for
determining the concentration of arsenic in wastes, mobility procedure
extracts, soils, and ground water. All samples .must be subjected to an
appropriate dissolution step prior to analysis.

2.0 SUMMARY OF METHOD

2.1 Prior to analysis by Method 7060, samples must be prepared in order
to convert organic forms of arsenic to inorganic forms, to minimize organic
Interferences, and to convert the sample to a suitable solution for analysis.
The sample preparation procedure varies depending on the sample matrix.
Aqueous samples are subjected to the acid digestion procedure described in
this method. Sludge samples are prepared using the procedure described in
Method 3050. . . . .

2.2 Following the appropriate dissolution of the sample, a
representative aliquot of the digestate is spiked with a nickel nitrate
solution and Is placed manually or by means of an automatic sampler Into a
graphite tube furnace. The sample aliquot is then slowly evaporated to
dryness, charred (ashed), and atomized. The absorption of hollow cathode or
EDL radiation during atomlzation will be proportional to the arsenic
concentration.

2.3 The typical detection limit for this method 1s 1 ug/L.

3.0 INTERFERENCES ' :
•- , •

3.1 Elemental arsenic and many of Its compounds are volatile? therefore,
samples may be subject to losses of arsenic during sample preparation. Spike
samples and relevant standard reference materials should be processed to
determine if the chosen dissolution method is appropriate.

3.2 Likewise, caution must be employed during the selection of
temperature and times for the dry and char (ash) cycles. A nickel nitrate
solution must be added to all dlgestates prior to. analysis to minimize
volatilization losses during drying and ashing.

,3,3 In addition* to the normal Interferences experienced during graphite
furnace analysis, arsenic analysis can suffer . from severe nonspecific
afasorpt1on and 1i ght scatteri ng caused by matri x components durlng
atomization. Arsenic analysis is particularly susceptible to these problems
because of its low analytical wavelength (193.7 nm). Simultaneous background
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correction must be employed to avoid erroneously high results. Aluminum 1s a
severe positive interferent 1n the analysis of arsenic, especially using D£
arc background correction. Zeemati background correction is very useful 1n
this situation.

3.4 If-the analyte 1s not completely volatilized and removed from the
furnace during atomizatlon, memory effects will occur. If this situation 1s
detected by means of blank burns, the tube should be cleaned by operating the
furnace at full power at regular Intervals in the analytical scheme.

4.0 APPARATUS AND MATERIALS

4.1 Griffin beaker: 250 mL.

4.2 Volumetric flasks; 10-mL.

4*3 Atomic absorption spectrophotometer: Single or dual channel,
single- or double-beam instrument having a~ grating monochromator, photo-
multiplier detector, adjustable slits, a wavelength range of 190 to 800 nm,
and provisions for simultaneous background correction and interfacing with a
strip-chart recorder.

4.4 Arsenic hollow cathode lamp, or electrode!ess discharge lamp (EDL):
EDLs provide better sensitivity for arsenic analysis.

4.5 Graphite furnace; Any graphite .furnace device with the appropriate
temperature and timing controls.

4.6 Strip-chart recorder: A recorder Is strongly recommended for
furnace work so that there will be a permanent record and so that any problems
with the analysis such as drift. Incomplete atomizatlon, losses during
charring, changes 1n sensitivity, etc., can easily be recognized.

4.7 Pipets; Microliter with disposable tips. Sizes can range from
5 to 1,000 uLr as required.

i '
5.0 REAGENTS

5.1 ASTH Type II water (ASTM D1193): Water should be monitored for
impurities. '

5.2 Concentrated n i tri c acid; Acid should be analyzed to determine
levels of Impurities. If a method blank using the acid 1s <MDL, the acid can
be used.

5.3. Hydrogen peroxide (30X): Oxidant should be analyzed to determine
levels of impurities. TTa method blank using the ̂ z 1s <MDL« tnc ac1d can
be used.
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5.4 Arsenic standard stock solution (1,000 mg/L): Either procure a
certified aqueous standard fromasupplier and verify by comparison with a
second standard, or dissolve 1.320 g of arsenic trioxide (AsgOs, analytical
reagent grade) or equivalent 1n 100 mL of Type II water containing 4 g NaOH.
Acidify the solution with 20 mL concentrated HN03 and dilute to 1 liter
'(1 ml « 1 mg As).

5.5 Hlcjcel nitrate solution (51): Dissolve 24.780 g of ACS reagent
grade N1̂ 03)2-6830 or equivalent in Type II water and dilute to 100 mL.

5.6 Nickel nitrate solution (II): Dilute 20 raL of the 51 n.1cke! nitrate
to 100 mL with Type II water.

5.7 Arsenic working standards: Prepare dilutions of the stock solution
to be used as calibrationstandards at the time of the analysis. Withdraw
appropriate aliquots of the stock solution, add 1 mL of concentrated HNOs,
2 mL of 301 H202i and 2 mL of the 51 nickel nitrate solution. Dilute to
100 mL with Type II water.

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING

6.1 All samples must have been collected using a sampling plan that
addresses the considerations discussed in Chapter Nine of this manual.

6.2 All sample containers must be prewashed with detergents, acids, and
Type II water. Plastic and glass containers are both suitable.

6.3 Special centalners (e.g., centalners used for volat11e organic
analysis) may have to be used If very volatile arsenic compounds are to be
analyzed.

6.4 Aqueous samples must be acidified to a pH of <2 with nitric acid.
6.5 Nonaqueous samples shall be refrigerated, when possible, and

analyzed as soon as possible.

7.0 PROCEDURE

7.1 Sample preparation; Aqueous samples should be prepared in the
manner described in .Paragraphs 7.1.1-7,1.3. Sludge-type samples should be
prepared according to Method 3050. The applicability of a saaple-preparation
technique to a new matrix type must be demonstrated by analyzing spiked
samples and/or relevant standard reference materials..

7.1.1 Transfer 100 mL of well-nixed saapie to a 250-«L Griffin
beaker; add 2 si of 3QX HjO? and sufficient concentrated HNOa to result
1n tn acid concentration of II (v/v). Heat for 1 hr at 95*C or until the
volume is slightly less than 50 »L.

7.1.2 Cool and bring back to 50 mL with Type II water.
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7.1.3 Plpet 5 mL of this digested solution Into a 10-mL volumetric
flask, add 1 mL of the IX nickel , nitrate solution, and dilute to 10 mL
with Type II water. The sample is now ready for Injection Into the
furnace.

7.2 The 193.7-nra wavelength line and a background correction system are
required. Follow the manufacturer's suggestions for all other spectrophoto-
meter parameters.

7.3 Furnace parameters suggested by the manufacturer should be employed
as guidelines. Because temperature-sensing mechanisms and temperature
controllers can vary between Instruments or with time, the validity of the
furnace parameters must be periodically confirmed by systematically altering
the furnace parameters while analyzing a standard. In this manner, losses of
analyte due to overly high temperature settings or losses 1n sensitivity due
to less than optimum settings can be minimized. Similar verification of
furnace parameters may be required for complex sample matrices.

7.4 Inject a measured microllter aliquot of sample into the furnace and
atomize. If the concentration found is greater than the highest standard, the
sample should be diluted 1n the same add matrix and reanalyzed. The use of
multiple injections can improve accuracy and help detect furnace pipetting
errors.

7.5 Analyze all EP extracts, all samples analyzed as part of a delisting
petition, and all samples that suffer from matrix Interferences by the method
of standard additions.

7.6 Run a check standard- after every 10 Injections of samples.
Standards are run in pan to monitor the life and performance of the graphite
tube. Lack of reproduclbility or significant change 1n the signal for the
standard indicates that the tube should be replaced.

* ' '

7.7 Calculate metal concentrations by (1) the method of standard
additions, or (2) from a calibration curve, or (3) directly from the
Instrument's concentration readout. All dilution or concentration factors
must be taken into account. Concentrations reported for multlphased samples
must be appropriately qualified (e.g., 5 ug/g aqueous phase).

7.8 Duplicates, spiked samples, and check standards should be routinely
analyzed. / .

8.0 QUALITY CONTROL

8.1 All quality control data should be maintained and available for easy
reference or Inspection.

8.2 Calibration curves must be composed of a minimum of a blank and
three standards.- A calibration curve should be made for every hour of
continuous sample analysis.
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8.3 Dilute samples if they are more concentrated than the highest
standard, or if they fall on the plateau of a calibration curve.

8.4 Employ a minimum of one blank per sample batch to determine if
contain!nation or any memory effects are occurring.

8.5 Verify calibration with an independently prepared check standard
every 15 samples.

8.6 Run one spike duplicate sample 'for every 20 samples. A duplicate
sample 1s a sample brought through the whole sample preparation and analytical
process. ..

8.7 The method of standard additions (see Method 70.00, Section 8.7)
shall be used for the analysis of all EP extracts, on all analyses submitted
as part of a delisting petition, and whenever a new sample matrix is being
analyzed.

9.0 METHOD PERFORMANCE

9.1 Precision and accuracy data, are available In Method 206.2 of Methods
for Chemical Analysis of Water and Wastes.

9.2 The optimal concentration range for this method is 5-100 ug/L.
9.3 The data shown in Table 1' were obtained from records of state and

contractor laboratories. The data are intended to show the precision of the
combined sample preparation and analysis method.

*

10.0 REFERENCES

1. Methods for Chemical Analysis of Water and Wastes, EPA-600/4-82-055,
December 1982, Method 206.2.

2. Gaskfll, A.r Compilation and Evaluation of RCRA Method Performance Data,
Work Assignment No. 2, EPA Contract No. 68-01-7075, September 1986.
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TABLE 1. METHOD PERFORMANCE DATA

Sample
Matrix

Contaminated soil

01 ly soil

NBS SRM 1646 Estuarine sediment

Emission control dust

Preparation
Method

3050

3050

3050

3050

Laboratory
Replicates

2.0,

3.3,

8.1.

430,

1-8 ug/g

3.8 ug/g

8.33 ug/ga

350 ug/g

aB1as of -30 and -281 from expected, respectively.

7060 - 6 -
Revision
Date September 1986



HCTMOD 7OSO

AflSENIC UTQMIC ABSORPTION. FURNACE TECHNIQUE!

7.1. J

SluOO«-tyD«••MOI» jS Tyo« o* •••olâ s. samel**
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Modified Method 3550A/8100 for Extractable Organics in Soil
GC/FID Analysis

Standard Operation Procedure 10/94

Scope of Application

ABB-ES' use of method 3550A/8100 is based on the methods prescribed by EPA for extractable
organics hydrocarbons in soils. However, it has been modified such that only certain compounds
will be quantitated. The two target lists of compounds for the modified method 8100 used routinely
are: " .

Mono- and Poly- Aromatic Hydrocarbons:
toluene
ethylbenzene
m/p-xylene
c-xyiene . .
trimethylbenzene
naphthalene
2-methylnaphthaIene
1-methylnaphthalene
acenapthylene
acenaphthene
fluorene
phenanthrene
anthracene
fluoranihrene
pyrene
faenzanthracene
chrysene
ben3K>-b- and benzo-k-fluoranthene
faenzo-a-̂ yrene
indenopyrene
dlbenzanthracene
benzqperyiene
bis(2-erayihexyi)phthaiate

Fuel Oils: •
a-aikanes (C-7 through C-27)
ferncsane
pristane
phytane

MODAS100.SOP Iof7 , AR30305Q



Characterization of petroleum using fingerprinting and quantitation of total petroleum hydrocarbons
can also be quantitated by this method.

Since some of the compounds of interest in this method are suspected carcinogens and the reagents
necessary for the extraction can pose potential threats to health, standard good laboratory practice
(GLP) will be required. This includes no eating, drinking, smoking in laboratories. Proper attire
such as lab coat and gloves are necessary. All sample extractions and standard preparations will
take place in either sealed containers or a laboratory hood.

Analytical Procedure

The instrument to be used is a Hewlett-Packard (HP) model 5880 gas chromatograph fitted with a
DB-5 (J. and W. Scientific) capillary column and equipped with a flame ionization detector.
Samples are introduced to the GC by autDinjection using an HP 7673A automatic sampler.
Separation of compounds is achieved by a temperature program beginning at 40°C then increasing
by 8°C per minute to 29Q°C and holding for 30 minutes. . .

Method 3550A is modified such that samples are prepared by extracting organic compounds "from
the soil using 30 g soil and 150 ml metfaylene chloride:acetone (50:50), shaken for 15 minutes in a
container with an amount of sodium sulfate equal to the soil.. A representative volume of extract (1
ml) is then removed from the sedimented soil and placed into an autosampler vial. The solution is
then spiked witir an appropriate amount of an internal standard. After crimped tops are put on the
vials, they are loaded onto an autosampler for injection into the GC (1 ul).

MODA8100.SOP . , 2- of 7 flR30305



Calibration Standard Preparation

Mono- and Polyaromatic Hydrocarbons

A calibration standard solution, containing the target compounds, is prepared every two weeks.
The calibration standards are made to a final concentration of 50 ug/ml. The standard compounds
are obtained from, a referenced source and prepared in methylene chloride in a mini-inert vial. This
procedure is repeated every two weeks. All calibration standards are stored at 0°C.

Internal Standard Preparation

The internal standard mat is used for 8100 analysis is orthoterphenyl (OTP) for mono- and
polyaromatic hydrocarbons and paraterphenyl (PTP) for fuel oils. The internal standard is prepared
to a concentration of 50 ug/ml in a mini-inert vial. The standard is stored at 0°C.

Check Standard Preparation

A check standard is prepared from standards that have been obtained from a different referenced
source than what was used for calibration standards. The check standard contains all compounds in
calibration standard and is made in the same manner. The concentration of check standard is 50
ug/ul. ' .

Calibration Procedures for Mono- and Polyaromatic Hydrocarbons

Hie instrument is calibrated and results obtained using the internal standard method. Relative

response factors for each compound are calculated from the multicomponent standard mix which is
also used for compound identification by retention time matching.

MODA8100.SOP 3 of? _ _ _AR 303052



Daily when samples will be analyzed, a mid-level standard (50 ppm) is analyzed. The value must
. be within ± 15% of the standard value. ' If the standard is outside the range a check standard is
analyzed. If this fails to fall within the range, the instrument is recalibrated. A continuing
calibration standard is run every 10 samples or per batch.1

Calibration Procedures for Fuel Oil Hydrocarbons and Total Petroleum Hydrocarbons

The instrument is calibrated and results obtained using the internal standard method. A response
factor is calculated from the internal standard and used for the target list compounds and for
quantitating total petroleum hydrocarbons. Total. Hydrocarbons may also be quantitated using a
response factor generated from the analysis of standard amounts of diesel fuel. Compound
identification is by retention time match with known standards.

Pre-ABalysis

Set up the GC with the following conditions:

Column: 0.25 m x 30 m DB-5 Fused Silica Signal: Attn: 2

Oven: Temp I 40°C Area Reject: 0
.Timel O.i min Threshold: .1
Rate - 8°C/min Peak Width: 0.04
Time 2 30 min .

Run Table:- 0.00 Valve 5 on
0.50valve5ofF •
0.1 Int. 0 off
3.0 Int on ^

If the capillary column needs to be changed or maintenance performed, the oven should be brought
to room temperature. The injection port nut, once removed, allows replacement of septa, 0-rings
and cleaning of the injection port liner. The column should be checked to be sure both ends are cut
evenly and are fitted with fresh ferrules such that both the injection an detector ends are secured

MODA8100.SOP 4 of 7 ______ $ R 3 Q 3 0 5 3



properly. All nuts should be tightened and the carrier gas flow should be checked for leaks.
column. If time allows, can be held at its maximum temperature (290°C) for 30 minutes.
carrier gas flow of 20 psi should be used.

Routine Analysis

For routine analysis, samples are loaded into the autosampler. A final volume of 1 ml is always
used and 1 ul is injected into the GC. All samples must have Internal Standard solution added to it
just prior to loading on the autosampler. All samples are quantified using the Internal Standard
Method.

Internal Standard Calculations

For Mono- and polyaromatic hydrocarbons:
x ugofTS x 1 x, Extraction

Coo; (ug/g wet wght) =- .\reaof Internal Standards (IS) 1ml (IS) Sample Ami (g) RRF

Arts, of Component AmtlS
SRF= AreaoflS x Ann. Component

DF- dilution factor
Sample coDcenoadons are tben corrected for dry weight as shown on page 6 ,

A solution of standard PAH should be analyzed and used to calibrate the instrument (see
Calibration). After this has occurred and the analyst has checked the runs for quality, samples can
be analyzed. Consult the manufacturers operations notebook for program run commands for the

autosampler.

Ate samples have been chrbmatographed by GC/FID, the analyst must once again visually check
for quality of chromatography, consistency in internal standard area and proper instrument

MOPA8IOO.SOP 5 of 7 . fl R 3 0 3 0 5 ̂



identification of compound peaks. Once this is assured, the amount of each compound of interest
(ug/ml) is transposed to a data sheet and calculations performed.

Calculations __ ._, .___. _.__._. ....._.=_, , - ........

To determine the moisture content of each sample, tare the weight of an aluminum boat. Then add
approximately 10 g of sample and, reweigh. Let the sample dry overnight in an oven at 100°C.
The dry mass is then determined by recording the new (dry) mass of sample and boat and
subtracting the mass of the boat. Tne following calculation must be performed in order to
determine, concentration factors and final concentrations,

1. .Mass.of water in sample (g) = mass' wet sample - mass dry sample

2. % moisture in sample = mass of water x 100
mass wet sample

Quality Control

Quality control procedures for the modified 8100 method include calibration standards, calibration cried;
standards, blanks, and internal standard, as well as laboratory control samples and reagent blanks. A reagen
blank shall be run each time a new reagent lot is used. A method blank shall be analyzed daily after
calibration or calibration check runs, when samples are to be analyzed, and after the analysis of any high
concentration sample.
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Data

Analytical results (raw data) are collected using an IBM compatible computer system to measure
peak height/area and interpret results in concentrations (ppm). Documentation of analyses will
appear in a laboratory log. Final results, after QC review, are reported.

(1) U.S. EPA. 1979. Methods for Chemical Analysis of Water and Wastes. EPA 600/4-79-
020 (Revised, March 1983). EPA/EMSL, Cincinnati, Ohio.

(2) U.S. EPA. 1986. Test Methods for Evaluating Solid Waste-Phvsical/Chemical Methods.
SW-846 Third Edition. Office of Solid Waste, U.S. EPA, Washington, D.C.
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SAMPLE FORMAT

EX2ESIMENT NAME

SAMK2 * ——— DATS OF RUN - SIGNAL FXIE

ANALYST
QA ANALYST

H£? PSHSOK ______ METHOD
—————— ISTD__^ —— . *«»*-»

-CONC/DIL

ASZA ________
ISTO

BACKGSOOOT

AHQUST AMOCNT
COMPOUND

TOLUENE
ca
C9

CIO
Cil
C12
C13
C14

FASNESANE
CIS
CIS
CI7

CIS
PHTTAHE

C13
C20
C21
C22
C23
C24
C25
C26
C27

SUM OF CQKPOUNDS

'fforfc f __-__".
AR303057



Pages 303059 through 303078 are on file at
EPA Region III and are available upon request.
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lin CHEMICALS

P.O. BOX 248. 1186 LOWER .RIVER ROAD NW. CHARLESTON, TN 37310
Phone:(615)336-4000 . " 1_

May 10,1996

Ms..Melissa Whittington
Remediation Project Manager
U. S. EPA
Regio III Mail Code 3HW41
841 Chestnut Building
Philadelphia, PA 19107

Re: Morgantown Ordnance Works Site OU-1
"Certification of Destruction"

Dear Ms. Whittington,

Please find enclosed copies of the above referenced certificates for the treatment of the Investigatory
Derived Waste from the OU-1 Investigation. I have enclosed a copy for the waste generated by
USEPA and the material from the Predesign Sampling completed in 1996.

Should there be any questions, please call me at 423-336-4511.

Sincerely,

OLIJS CORPORATION

Steve Morrow
Principal, Environmental Specialist

SGM1165

cc:.
Jay Johnson-ABB
Morgantown Site Team
Mike Stratton-WVDEP
OU-1 PRP Group

Q . L . I N C O R P O R A T.I ON A K J U O U O



RECEIVED __
J6W6

a MORROW

TSADI HASTX IKCIHZRATZOM , ' —— ~~ " " ^^~

X DXVXSXOK Or CHM1CAL WASTE HAKAGEMBHT

Itat* S?X IDi 1631210009
7 HOBUJI AVUnnt
SAOGIT, XL saaoi-iofii

271-2t04

OUMUJUKX HOBXS
ATMl HAJtmST 3XCTIOX
WTOQOO«5Q4Q4
1100 DOPOVT RD

KV 2*303

CSKXZ7ZCAZX OF OUTXOCSZOV

chemical Waat« Xaaage»*nt, ,Ino. hu r»c«i»«d muit* material £
MORcwrrowif OROHUIKI WORM oc 03/is/f* u d««crib*d o
or tTnifozm] Eumrdoos w»«t« Xmaifcit noBb*r(«) H07000MI.

CHM Tarmdtlag IDt 7-7751
D*t«i 04/14/9C

O« Iteit ft 1*0 thru 13*0

on. b*b*l£ of th« abov* listed tr«ftta«itt faeiiity, that to
tii* fa*»t of ay kooMl*d9«, th» abenr»~d«flBribed waata waa aaaagcd in
coaplianc* with all appiieabi* law*, râ ttlation*, pczvita and licana*
oa. ttt« data li»t«d abo*».

incur

Cartificat* * 31M4

- 1 -
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TRADB WASTS IHCINSRATIOH

A DIVISION OP CHEMICAL WASTE JtANAGBMSHT

Federal EPA IDt ILO.09Bf42.424

State EPA iDt 1S3121000S
7 .MOBILE AVBSUB

SAUCBT, XL 62201-1069
(fili> 271-2804 --.- -

MORGAHTOWN ORDIKANCE WORKS
AXTHi' HASIFBST SECTIOM

WVDOOOH04Q4
1100 OU70HT RO
KORGAHTOWH HV 26SOS

or DHSTRCTCTIOS

Chemical Waete M*nag««*nt, Inc. hae received waete Material from
MORCAHTOTO ORDIHAMCS WORKS on 03/15/9C tm described on [State Manifest
or OoiforaJ Batafdou* Waate Manifest nu*ber(») XL070009SC.

Profile Numberi BL2930
CWK Traclting IDi 7-7733
Treatment Date* 04/14/9i

am Onit Ii 1*0 thru 3*0

I certify, on behalf of the above lieted treatment facility/ that to
the beet of ay knowledge, the above-described waate wae managed in
compliance .with all applicable lawa, regulationa, permit* and licanae*
on the date liated above.

30UUI A. DIPAOL*

Certificate * 31615
04/25/9S

- 1 -
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CHEMICALS

P.O. BOS 243, 1186 LOWER RIVER ROAD NW, CHARLESTON, TN 37310
Phone: (615)336-4000 ._.'.

April 12, 1996

Ms. Melissa Whittington
Remediation Project Manager
U. S, EPA
Region 111 Mail Code 3HW41
341 Chestnut Building
Philadelphia, PA 19107

Re: Morgantown Ordnance Works Stt» OU-1
Manifest for investigatory Derived Waste

Dear Ms. Whittington, '.

Enclosed are copies of the manifest used fo.r transportation of the investigatory derived waste (IDW)
from the above referenced site, ! have included copies for both the material generated by USEPA and
the most resent material generated during the predesign sampling. Also, I have included the invoice
from the facility for your information.

Should there be any questions, please call me at 423-336-4511.

Sincerely,

OLIN CORPORATION

Steve Morrow
Principal, Environmental Specialist

SGM1149

cc:
Jay Johnson-ABB
Morgantown Site Team

" --"-• Mike Stratton-WVDEP
OU-1 PRP Group

....a flR30308lt
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UNIFORM HAZARDOUS
WASTE MANIFEST

.MORGANTOWN ORDINANCE WORKS
IL100 DITPONT RD '
"MORGANTOWN wv 26505 .. -
*. *24 HOUR EMERGENCY AND SPILL ASS1STAN
5. Transponer i Company Name
HTlPtJTTU TOTTfL'TVi'* " -"

1?-.0rteni !VDOWtW J EPA Form 870O-I2 (R«v. M9) U
1 . Generator's US EPA ID No. . . Mawim ' '

WVD0008.5.0404 . .. \SoSSV

CE: NUMBERS* ̂ 23 336-45U

" • • " • " 1 FAD Q c (i03 ':niT̂ >̂ *̂
7, Transponer 2 Company -Name &nVANCE33 ®' '
GNVTRONWT̂ ?t'AL TECHNICAL SFEVTCPS , LLC |N. „, . „. ,.,., —— " , ,..-. ——— ,..-.. ———— . — . L_
9. Designated Fadrtty Name ana Site Address
CHEMICAL WASTE MANAGEMENT,
#7. MOBILE AVE
SAUGET- XL 622.01. - ..._ '

10,
INC. -

J D 0 8 0 6 31369
US_. EPA ID Number

:• -••-- |ILD098642424 .
1 1 . US DOT Descnption (including Proper Shipping Name, Hazard Class, and ID Number)

a'HAZABDOUS WASTE, SOLID, N.O.S., . ...
9, NA3077, HI, (MERCURY, BENZENE), RQ (D009). - ,

b. - . . - - --;- - . . . . . -,. ..._, -_

d- . •

|, Additional Descnption for Materials Listed Above
Fa. •BL2927' D008, D009, D010, K141. K143

3$ ^
<%+**£ -p̂  itt*̂  nV*X«̂  Ar\k<P\L, >

NEW MANIFEST

r"
15. Special Handling instruowns and Additional Information
CHEMTREC Emergency Response Number (800) 424-9300

12. Contair
No."

9 1

A *b) Wb SPECIAL WXSTE : _-. ̂ ^
â O fr°trpl *co«v«. Owe No. 2OSO-OO39, &BJ.r*« 5-30-W .'
1 <- ̂ iyej 1 irnwrnaoon in -TiQ &

Ofif recuirw OY P«0enl ia
d y tlkooa taw.

•woao *re«» a not I -
w out 13 rooucM &v K

A. llano* Manifest Oocoment Number

IL 7 000936 fl!pp̂ ^ ?
0. Wnoe

!t?0"fatof'* 9,540
C. IKnoie Tranaporter's 10

6 1,5 4 8,6 !
i i ?

D. £15 261-1411 Transporter- s Phone £
E. Iltinots Transporter's ID
F. ( 7D6 8 /9— OGO&ans
G. IIHnois

Facilrr/s ^ , .
10 1(631

H. Faculty's Phone £,
$18) 271-2804

iora 13. U.
Total ur*

Type Quantity wWol

ft« 0,0,̂ ,̂ ,5 &

1 I ! f

3 ,Q Q O =

portefs Phone c

2,1,0,0 09^
h
c

1. =
Waste No. cE

XxliTioToi? -s
o7TO9>-f
X Xt i i i ;
Autnmean MMMT
1 1 1 1 i r

X Xi i i i •
Aunemeon Nurew
1 t 1 I 1 :

X Xi i i t c
Aumnnean NUNMT
1 1 1 1 1 '-

K. HanoKng Code* for Wastes Listed Above ^
In Item *i* I

SR# 283630 "

1 6. GENERATOR'S CERTIFICATION: 1 hereby declare mat the contents of this consignment are fully and accurately described above by
proper snipping name and are classified, packed, marked, and labeled, and are in all respects in proper condition for transport by highway
according to applicable international and national government requlatkxis.
If 1 am a large quantity generator, 1 certify that 1 have a program in place to reduce the volume and toxicity ot wast* generated to the degree 1 h
be economically pracncaole and that 1 have selected the practicaWei method of treatment storage, and disposal currently available to me which m
ent and future threat to human heatm and me environment OR, it I am a smaB quantity generator. 1 have made a good faith effort to minimize my
and select the best waste management method that is avaaaUK to me and that 1 ĉ n afford.
Printed/Typed Name

1 7. Transporwr-j Acknowledgement of Receipt of Matenais
Printed/Typed fjame ,n ŷ Tx'̂ 'x. £/•// <—- >*xszrs£"»

18. Transporter 2 Acknowledgement o* Receipt of Matenais
Printed/Typed Name
PAVTD L. TV&MGP&O <

19. Discrepancy indication Space

^ ' .

Slonatureŷ -̂ .

Si9°atl̂  V̂ ^ x̂ ^

^\ J

£~L~*f
<ffrr~V

'If 0-*—*. m +.r~

^
*̂ f4*9~V

T*v / /.̂̂ d̂ ĵ
(7

K̂̂ ~ FT-J];«Y <•*•»«• — or-''*""- ̂ aftrfi«tin« ̂  receipt of hazardous materials covered by this manifest axcept as noted in rtem 19.
Pnnted/Typed Name , Signature/̂  . >

(TUutsnt-C2*̂ â*>̂

iv* determined to
tmmtzes the pres-
waste generation

Date
Month Day Ygar

6 3-fcfc? 6
Date

Month Day Year
0\3 &£ff &

Date
Montfi Day Kasr ,

3̂.<S»

Date

j?̂  'ff̂ fa
Tha Agency a aumô wl to mure, gtnueni to iKrwe Remed Stawe. 1969. Chapter ill 1/3. S««ion 1004 and 1021 ttal m mtemawn M sudrr«t« lo ire Agŵ . haw.™ ™ 0££. ™
tntormaoon nwy rwult m a art o*nwty agam« t» owner oc operator noc lo «xceed S2S.OOO par day o* wttoon. Fiiarfiooon 0< «v» intomwDon may muR m a fln* up 10 S50.000 per day ot vnotaoon ana
imprisonment up 10 5 year*. Tha form MS D**o approved 6y tn» Forma Management 'Canter.
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EMERGENCY CONTACT TELEPHONE NUMBER

UNIFORM HAZARDOUS 2L c«
WASTE MANIFEST „ v
fCantfnuttioa Sfttttt * *

23 Generator t Name

1 1 DO TX̂ POMV °OAO
r̂ ORĈ N̂ OHM, WV 2650?
24 "ramponBr__al_ Company Name
HAZMAT FWrTKŷ Ŵ Arj Ĝ OGP, IN

ntraior'i US EPA ID No. MantftiT
Document No.

D O O 0 8 5 0 L 4 0 4 (̂ O(O(O/

22. Page Information tnih*inad*dar*ati>no4
f«quir«d by F*d«ra> law. J

2 of 2 I
UJ*«t»,Maniftft Ogpynent Number _ i

22. US EPA ID Numbir

c- N TP D 9 S a 7 6. 9. 9- 4- 7
27. US EPA ID Number

31 US DOT DtlCDQltOn U*tf+ng t*n*f UuMmf N«m«, B«iBfd Oau. m»4 JO M»mt«f l

a

o

I

e.

id

1

f.

91
h

1

..--* .•, -

29. Conta
No

S, Addtnonat Deicriprkms for Matinals Luted Above

§̂?̂ /V̂ ^ ̂  ;-
N. State Traniporier's 10 / 7 9 ~?
0. Trawporter-j Phone 716-627-7200
P. Slate Iran sporttA ID "
Q. Traniporter'i Phone ;
m*n
Type

30.
Total

Quantity

•

31.
Unit

Wt/Vo)|
i f

Wart* No. j

f

^

T. Handling Cadet for Wait** lured Above

32. Sptaai Handling Initructiora and Additional Information

33. Tifrnnnrtmr < Adtno«t«dg«m»nt of R«c*ipf of Moterioli

•rir«ed/Typeor̂ Signature

of Rxttpt of Moteriali Date

Printed/Typed Nome Signature

. Oitcrtpancy Indication Space
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f ŝ  ">
1 ' ^e! *^ CHEMICAL WASTE MANAGEMENT,. INC

%f9̂ y Sauget, IL 62201
^ ^^ 618/271-2304 • " .,

SERVICE PROVIDED BY:
• TRADE WASTE INCIN.

f • • • ~\
OLIN CORPORATION

1186 LOWER RIVER RD NW
PO BOX, 248
CHARLESTON TN 37310-5230

• — r-rr

REFERENCE NO. PROFILE DESC / UNIT QUMiTXl

IL07000996-01 TWI-BL2930 PPS/PLASTIC SAMPLING SLES
! DISPOSAL 85 GAL DRM 3.C

TRANSPORTATION DRUMS 3.C
\ PO* OR CONTRACT* MORGANTOWN- ORQINANC
; ' HAZ WASTE FEE GALLONS 255.C

<̂ ^̂ -̂ _̂- ;

INVOtCS
rHIS IS AN INVOICE =0fl CURflENT CHANGES.
?L£AS£ PAY AMOUNT 'NDf GATED 3£LOW.
TERMS

DUS UPON. REG 'T OR
PER CONTRACT

&U PAST DUE AMOUNTS Will BEAR INTEREST AT
TWO PERCENT PER MONTH OR THE MAXIMUM

^ HATE ALLOWED BY LAW. WHICHEVER IS LESS. ,

f CUSTOMER ACCOUNT NUMBER >
• -Si«r'̂  5«^ 4n9isi«

L 1NVOI« NO. i J "- fWyCICE DATE I PAGE
L 58428961' 03/29/96 ! 1 J

.; 0 E96

9.60329 '
1 - r; i ' _„.,_• ... -S
T-̂ ~"~"RATE """" AMOUNT !
WES SVC DATE: 03/15/96
10 309.0000 927.00
10 100.0000 300.00

)0 .0300 7.65

SUBTOTAL 1.334'. 65 *

ILQ7000998-rt2 TWI»BL2927 EPA DERIVED WASTE/WORKS OU-1 L SVC DATE: 03/15/96
DISPOSAL POUNDS 6,110.00 .3000 4,888.00
DISPOSAL ' OVERPACR 6,00 75.0000 450.00
TRANSPORTATION DRUMS 13.00 100.0000 1,300.00

i PO* OR CONTRACT* MORGANTOWN ORDINANC
; HAZ WASTS FEE GALLONS . 1,105,00 .0300 33. IS

SUBTOTAL 6,671.15
7-7751

i IL07000998-01 TWI-BL292S EPA DERIVED WASTE/WORKS OU-1 L SVC OATEi 03/15/96
DISPOSAL 55 GAL DRM 3.00 250.0000 750.00
DISPOSAL 85 GAL DRM 1.00 386.0000 386.00
DISPOSAL OVERPACK 3 . 00 75 . 0000 22S . 00

i TRANSPORTATION DRUMS 4.00 100.0000 400.00
PO* OR CONTRACT* MORGANTOWN ORDINANC
HAZ WASTE FEE GALLONS 340.00 .0300 10.20

DCS>C!l/Cl-ft SUBTOTAL 1,771.20 •7-7752 ncutivfcu
. APR 09 19%
3. G. MUftKtJUtf

{ CHEMICAL WASTE MANAGEMENT, INC
REMITTO 1 p.o.sox 6S1290
ADDRESS f CHARLOTTE, N.C. 28265-1290

. , ' . ——— . V-

WE APPRECIATE YOUR BUSINESS i QRIG1NAUNV01CE

PLEASE PAY k
HISAMOUNTl 9,677.oO"

11 ̂

N

AR303087 _



-82-376' V -'OP
62 9/S1 IL532<«10 A ̂  AND SPSOAL .VASTS

PLF ASE TYPE • '-**" o»y« •» *e or. -« . '3 W*> Mnwrw.i________; HP* form 8700-22 m«v. H») =^mi *»«v« OU8 No aWM03t.

UNIFORM HAZARDOUS
WASTE MANIFEST

1. G«n«rators US EPA 10 No.
WVD000850404 . .

tn«
raowTM Oy f«otnl uw. out «
nitnoic Uw.

G*n*fator* Name ana Maitmg Adores* Location If Different3. Generator* Name ana Maitmg Adores*
MQRGANTOWS ORDINANCE WORKS A. IHinon Marafeat Document Number

1100 DITONT RD IL7QQ
8. itftnoia

! ASSISTANCE NUMBERS' 423 336-A511 ID . .9,5,4.0,6,1,5,4,8
5. Transporter ' Company Name 6.
HORWITK TRUCKING I PAi 9 i'i'Q'3l 019

C. Illlnoti Transporter's ID
0.813 261-1411 Tranaponafa Phone

2 CrnMfty Name * *JV A' 8. - - US EPA ID Numoer
N J D080631369

E. ItHnow TransporWs ID . 3, 8, 9
F. (716 STS-OeOOTansportef s Phon.

Dtsionand Facility Name ana Site Adar«sa 10. .US EPA 10 Number G.
IS""*" .1,6,3,1,2.1.0.0,0.'CHEXICAL WASTE HANAGEHENT, .INC.

#7 MOBILE AVE u B__, a__H. Facility's Phone
SAITGET IL 62201 - [ I L D 0 9 8 6 4 2 4 2 4 (61g 271-2804
US DOT Descnpwn (Including Proper Snipping iVam*. Hazard Cfcss. and /O Numtw)

a
f «nw i. i- i a-itii ii liijj j_iij ijj-y u ii/j y » . U • tJ . 9 -\r x/ ' ~~"

1 TT»TT ncil TTT fTffvr TTT̂ V'rc'S -n/> /"Tirt/M \ " "-I Tt I f\ I n I'

t
K
A
T
o
If

12. Contatnert
No. Type

13.
Total

Quantity
14.
Unt
VWVol

*• WASTE FLAMMABLE LIQUIDS, tf.O.S.,
3, UN1993, III, (TOLUENE), RQ (D001)

0,9,0,0,0
b'HAZASDOUS WASTE, SOLID, N.O.S.,
9, NA3077, III, (MERCURY, BENZENE), RQ (DQ09) XXiDiOiO

o.i .3 0.9,0,0,0

XXi i
1 I t I f

XX\ i \
J_I

J. Addmonat Qetcnpoon tor Materials Usted Above
a. BL2928
b. BL29Xf D008, D009,D010,K141,K143

K. Handling Codea for Wastes Usted
In Kern #1*

IS. Swoai Hanoing wcnjowns and Addtbooai intormction

CHEMTREC Emergency Response Number (800) 424-9300 SR# 283630

GENERATOR'S CERTIFICATION: E hereby declare that the comenn of mis consignment an tuity and accurately described above by
prooar intoomg name and ar* dasarfied. pacxed. marxed. and laOeMd, and are in aH respects m proper condition tor transport oy ntghway
according M ̂ ptoabte mtem«&onaf and naoonei government regiriaaona.
If 1 am a tanj« ouanory generaux. t cerary mat I have a program in place to reduce tf* vohjme and toxlcty of waste generated to the degree l nave determined to
t» ecooomtcaiy practicable and mat I nave selected the practicable method of treatment storage, and disposal currantty available to me which mmtmtzu the pres-
ent and luax» mrtat to human health and &w environment: OH, tf 1 am a small quantity generator. I nav* made a good faith effort to minimize my waste generation
and select tne b*af wast* management method that * available u me and thai I can arlord. I 5ate
PontacVTyped Name

17, Transporter l Adcrww*«gem«Q»o* R*c»fpt ot Matenais

iŜ Ifansporter 2 Adcnowtedflamem ot Recetft of Matenaia
?(' Pnn(ed/Tv.>*el Mama

20. Facility Owner or Ocwttor: Cemfteanon al rac«pi ot hazardous matanals coverad by mil manrfest wcapt as noted in item iS.______
Signature f} I ^̂  ^ Wonffi Day /«

>̂ >
Pnnteo/TypM Name

mlonHMorTmiv ti« « s as* Mntfy «ur« ne owner or ooertior f«ex to' *ic**4 525.000 o* a«y'o< vKX»oon. FtluficBBon at tfw irformaaon may <•»« «i fine uo a is5#» o«r «y o* •nWanon s
unprwoomem oe » S yurt. TT* torn* ntc Men aoorayM Oy ft* Forms Managwntnt Ctntsf,

AR303088
UAII TO



EMERGENCY CONTACT TELEPHONE NUMBER

i' UNIFORM HAZARDOUS ' 2I. G*««aW, USEPA ION*. OowSem'No

1 WASTE MANIFEST [^ • _ _
(Caminaaifon Sh89t) ' W V D O a Q, S 5- 0-4- 0- ̂OOOÔ

23. Generator j Name
^ MORGAtTOWN ORDINANCE WORKS
•k 1100 TOPCW POAD
F̂ MOPf̂ ZWOWW wy 26*̂ )̂
——————————— ' „ _ —————— . ........ . ._ _
24. Trantoorer - -V _ Comoany Name 25. US SPA 10 Number
HR^MAT* FVVTPCNMFVrai, GROUP, IPC, $ X H 9 8 0. 7. 6. 9

3 . . . . . . . . . . . „ _ . - . _ _ . _ . .

.

D. - - - . . - , ... .. , "- -- , - , - - - -_-.^.;-.T.

G d. -. . . . . ....... - . . , - . . . -r. ., -.-.--.,, . . - ,....--:
E ' . " . . . " " . '.'.

E
B ————————————————— : —————— : —— = ——— : ———————— : —— : —— : ————
A ••
T
0
•

II ____________g . . . . .__. _..____._. ........ _ . _

j

h, .

.

9. 4J7

29. Conta
No

S. Additional Description) for Materials Lilted Above

^̂ ^̂ ^̂ ^̂ ^̂ ^̂ ^̂••••̂ •̂•̂ •̂•̂ ^̂ •̂̂ ^̂•B̂ Ĥ̂ ÎP-
22, Pog» i Information in r*t« i^ad«d ar«ai it nor ft

required by Federal law. ••

2 of 2 B
L Slate Manifeft Document Number f-t . •

M. State Generator' 1 10 H

N. State Transporter's 10 / / ¥ '/ ^
0. Tramporter'i Phone 716-827-7200 |
P. State Tramperter's 10 •
Q. Transporter's Phone B
iners
Type

•

30.
tola!

Quantity

31.
Unit

Wf/Vol Waste No. •

1
1

T. Handling Code* for Wastes Uited Above H

7-7-7̂  I
1*11*3 I

32. Speeiai Hcndirng Iriifrucfibnj and Additional Information •

I
T 33. Tranioorier •• Acknowledgement of Receipt of Materials ^
A Printed/Txped Name ^ , — Signature jf Lf^jf*

p ——— — ———— — •'-— • — -—— • - • i. ' , _
O 14 Tfnolpnr»« " 4^tnn«J»Hn*m»n* of B»c»ip( af Materrall

•L Printed/ Typed Nome . ' Signature

y ^j"•̂
Ĥ ^̂ Ŵ̂ ——— ̂̂

l» HI "™

^

*̂ 35. D'lcrepancy Indication Space

L 1
1
T

,T.._. .

taHHBLB OmdNA^ETURN TO GENERATOR 1

Oate H
Men* Oax r«sr B

Date •
Month Day ?*or B

. AR3G3039 J
B mm
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LAW
ENGINEERING AND ENVIRONMENTAL SERVICES
3355 McLemore Drive
Pensacola, Florida 32514
(904) 857-0606

June 24, 1996

K̂u
"W*

Mr. R. Daniel Looper, P.E, . t
LAW Engineering & Environmental Services, Inc.
112 TownPark Dr.
Kennesaw, GA 30144 - ' "

SUBJECT: Laboratory Audit Report

Dear Mr. Looper,

Enclosed is a summary of my findings for the validation of the IEA screening data (SW8270).
The validation was performed in support of the Morgantown Ordnance Works Operable Unit One Work
Plan. The validation was performed for compliance to: 1) Administrative Order for Remedial Design
and Remedial Action, Operable Unit One, Morgantown Ordnance Works, USEPA, Region HI, dated
une 20, 1990; 2) Work Plan Phase n Interim Tasks for Morgantown Ordnance Works Site OU1,
brgantown West Virginia, dated November 1995; 3) Methodological compliance to the stated methods

in the Work Plan; 4) Data Quality Objectives for Remedial Response Activities 1987 and 5) USEPA
National Functional Guidelines for Data Review, February 1, 1988.

Feel free to contact me at (904)969-6128 if you have questions or need additional infonnation.

Sincerely,
t̂ ^>~7̂ \̂2~

Keith R. Greene

AR303I02



I. Compliance to Administrative Order for Remedial Design and Remedial Action, USEPA,"
Region in, Dated June 20, 1990.

A. IEA laboratory has complied to the Administrative Order. No deviations were found.

II. Compliance to Work Plan

A. IEA laboratory has complied to the workplan. The workplan did not address the
modifications required to comply to the administrative order (ie. analyzing samples by
SW8270 for confirmation). The laboratory adhered to the methodological objectives.

1. The definition of Level m Data Quality Objectives is as stated "All
analyses performed in an off-site analytical laboratory. Level HE analyses
may or may not use CLP procedures, but do not usually utilize the
validation or documentation procedures required of CLP Level IV analysis.
The laboratory may or may not be a CLP laboratory".

•The IEA laboratory has provided the level of documentation
to satisfy this requirement.

DX Methodological compliance

A, Methodological compliance to method SW8270

I. The IEA laboratory has performed the methodological requirements as
stated in SW-846, method SW8270. No deviations were found.

The laboratories data was inspected for the above stated objectives.

/5R303I03


